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Preface 


This work documents secret fighter develop¬ 
ment in Germany between the years 1939 
and 1945. It does not attempt to describe 
those technical dead ends and emergency 
solutions which were the product of the final 
desperate months. Despite their sometimes 
incorporating excellent ideas and detail de¬ 
sign features, they were quickly overtaken by 
the advent of more effective ground-to-air 
rockets or were rendered redundant by radi¬ 
cal changes in the post-war situation. 

What it does cover are the fighter aircraft 
with high-compression piston engines or 
with the new turbojet powerplants, some fea¬ 
turing highly advanced aerodynamics, which 
anticipated much of the latest state-of-the-art 
aviation technology of the years following the 
Second World War. (Rocket-powered types 
are not included, being very much a study in 
their own right.) Aircraft with swept, crescent 
or delta wings, with and without tails, aircraft 
made of wood, aluminium, steel and even 
synthetics! A great deal of what was to be 
seen in the world’s major air forces in the 
1950s and 1960s originated during the w'ar 
years on the drawing boards of German de¬ 
signers. It must be said, however, that the po¬ 
litical leadership of the Third Reich failed to 
grasp the practical potential offered by these 
significant advances. Very few of the fighter 
designs described here reached the produc¬ 
tion stage or were under construction by the 
war’s end. 

In pointing the way ahead for the future of 
both military and civil aviation Germany’s de¬ 
signers were to prove so valuable, saving the 
victorious powers enormous amounts in re¬ 
search and development costs. To this day 
the subject has lost none of its fascination. 

The authors' primary aim has been to por¬ 
tray - by means of illustrations and a thor¬ 
oughly researched text - the wide variety of 
ideas and concepts made possible by the use 
of new technologies. Numerous cutaway and 
detail drawings, wind tunnel photographs 
and illustrations of models serve to show that, 
in most cases, it was not a matter of visionar¬ 
ies or dreamers being driven by a sense of 
panic at the impending collapse, but rather of 
highly motivated designers and scientific en¬ 
gineers producing work, often under the 


most difficult of circumstances, which was, 
in effect, no less than the ‘second great step’ 
in the history of aviation technology: the 
transition from conventional piston-engined 
fighters to the modern high performance jet 
fighters of the post-war era. 

The colour illustrations are intended to rep¬ 
resent how these designs might have looked 
had they been built and entered service - in 
other words, pure fiction, but fiction based 
very much on established fact. 

The text, supported by detailed specifica¬ 
tions, supplements and amends much of 
what has been published in the past. It is the 
result of many years’ collecting and research 
which was only possible by, and with, the 
help of many experts and enthusiasts at 
home and abroad. The end product is a tech¬ 
nical documentation which dispenses for the 
most part with any form of inference or spec¬ 
ulation. 

Our thanks must go, above all, to Eddie 
Creek, Jeff Ethell, Gerhard Roletschek and 
Hanfried Schliephake. We arc also especially 
indebted to Dieter H Hervvig, Theodor Mohr, 
Willy Radinger and Gunter Sengfelder, who 
have made their expert knowledge available 
to us throughout and who selflessly provided 
much of the documentary and photographic 
material which made this work possible. 

Walter Schick 
Ingolf Meyer 

English language edition 
January 1997 
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Introduction 


The 1930s paved Ihe way for an important 
and radical change in aviation technology. 
One of the milestones along the route to 
today’s modern civil and military aircraft was 
the so-called ‘Volta’ Congress, which took 
place in Rome between 30th September and 
6th October 1935 and at which the delegates, 
among them the world’s leading aerodynam- 
icists of the day, turned their attention to the 
question of high speed flight. Here they dis¬ 
cussed for the first time the possibilities of liv¬ 
ing at or above the speed of sound. The 
scientists soon came to the unanimous con¬ 
clusion that this target could not be achieved 
with the powerplant combination of piston 
engine and propeller which had been the 
norm to date. 

It was at this conference that a young scien¬ 
tist from the Aerodynamic Experimental Insti¬ 
tute at Gottingen propounded his idea for the 
reduction of drag in high speed flight. For the 
first time Dr Adolph Busemann made refer¬ 
ence to the swept wing, whose efficiency he 
had proven by purely mathematical means. 
Bulat that time few took notice of him... 

In April 1937, after much lengthy and di¬ 
verse preliminary research across interna¬ 
tional boundaries, the first functional jet 
engines were run in Germany and Great 
Britain. Even before this date Junkers and 
BMW had each begun work on a modern 
axial-type turbojet powerplant out of which 
would eventually evolve the Junkers Jumo 
004 and BMW 003 jet engines, both produced 
in large numbers. Initially neither the state, 
nor, it must be said, the parent companies, 
provided these developments with the kind 
of support which would have permitted their 
rapid realisation. 

The same held true for aerodynamics. It 
was not until 1939 that research into swept 
wings began in Germany on any large scale. 
The drawbacks in Busemann's discovery 
soon became apparent. The experimental in¬ 
stitutes and the industry’s own research de¬ 
partments then made great efforts to find 
solutions to the problems; particularly that of 
a swept wing’s behaviour in low speed flight. 
All sorts of special shapes and planforms re¬ 
sulted: crescent wings, delta wings and vari¬ 
able-sweep wings. 


Ideas for aerodynamics such as boundary 
layer fences, leading-edge flaps and bound¬ 
ary layer control were put forward. Wind tun¬ 
nel tests proved their effectiveness. On 
today's modern high performance aircraft 
such features have become a matter of 
course. 

At the beginning of 1944, as part of their re¬ 
search into the optimum arrangement of the 
major components of a high speed aircraft, 
Junkers succeeded in discovering an aerody¬ 
namic regularity which today, as ‘area rule’, 
forms a basis for supersonic aircraft design. 

These new aerodynamics, together with 
the new powerplants, had, by the war’s end, 
laid the foundations for modern supersonic 
fighters. They also went hand in hand with the 
introduction of new methods of construction, 
the use of new materials, the employment of 
the most modern radio and radar technology, 
the provision of new emergency and rescue 
systems and, not least, the introduction of 
new, revolutionary weapons. 

In Germany the result of all this concentrat¬ 
ed and costly research work was an explo¬ 
sion of new project activity unequalled in 
the history of aviation; an explosion that was 
fuelled even further in 1944 by Ihe lifting of all 
patent protection. 

Almost anything seemed possible. Targets 
which the designers could only dream of just 
a few years earlier were now suddenly within 
easy reach; so near and yet, because of the 
political and military situation of the times, so 
far. 

The multiplicity of projects underlines the 
leadership weaknesses within the Reichsluft- 
fahrtministerium (RLM), but also highlights 
the industry’s own uncertainties about the 
correct course to follow. 

On top of that the designers themselves, 
perhaps understandably, could not resist the 
temptation to investigate every avenue, ex¬ 
plore every possibility offering the remotest 
chance of achieving the feasible or the practi¬ 
cable. 

Even under different circumstances, only a 
few of these projects would have attained 
series production. But much of the work 
committed to paper in Germany in 1945 sign¬ 
posted the way to the future. 


The authors have taken the vast majority of 
technical and other data in this book from 
works' files or from official documents of the 
RLM. They have made limited use of post-war 
reference sources, and then only to extract in¬ 
formation of a confirmatory or plausible na¬ 
ture, or which originated from participants in 
the events described. 

All data have been recorded to the best of 
the authors’ knowledge and only after a thor¬ 
ough study of all available documentary evi¬ 
dence. Contemporary terminology has been 
used as far as possible to reflect the feel’ of 
the times. 

A word of explanation on Ihe calculated 
performance figures used throughout the 
book: performance values given in numbers 
must always perforce represent one moment 
of one particular flight, at a certain weight and 
with a known engine output at a certain alti¬ 
tude. More correctly, an exact representation 
of performance could only be illustrated by 
means of charts and diagrams. As a rule, 
therefore, the figures quoted must be taken to 
indicate only the parameters of the perfor¬ 
mance envelope. However, flight tests and 
practical results achieved during later (post¬ 
war) trials of aircraft of similar configurations 
and capabilities have served to show that the 
figures projected by German designers mir¬ 
rored reality to a fairly accurate degree. 

Many documents, and thus much of the 
knowledge of the subject, either disappeared 
in the chaos of the final weeks of the war or, 
for whatever reason, were destroyed during 
the years that followed. Much has survived, 
however, some albeit only partially, scattered 
in official archives or private collections 
throughout the world. 

The authors therefore offer the following as 
an endeavour, which makes no claim to be 
either completely free of errors or definitive. 
They would thus welcome any corrections or 
additional information from readers. Their 
declared aim is to bring clarity to a decisive 
period in the history of aviation technology. 

Dipl-Ing Walter Schick 

Introduction written for the German-language 
edition. Walter Schick died in 1995 . aged 47. 
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Glossary 


Abteilung ‘L’ - Department ‘L’, the Lippisch 
design department within the 
Messerschmitt company. 

APZ Automatischer Peilzusatz - automatic 

supplemental direction finding equipment. 

AVA Aerodynamische Versuchsanstalt - 
Aerodynamic Experimental Institute. 

AWG Auswertegerat - plotting device. 

BK Bordkanone - fixed aircraft cannon. 

BMW Bayerische Motorenvverke - Bavarian 

Engine Works. 

DFS Deutsches Forschungsinstitut fur Segelflug 

- German Research Institute for Sailplanes. 

Dipl-lng Diplomingenieur - literally diploma-ed 
engineer, equivalent to Diploma of 
Engineering. 

Doppelreiter Literally ‘double-rider’, wing fuel 
fairings. 

DV1 Deutsche Versuchsanstalt fur Luftfahrt - 
German Aviation Experimental Institute. 

E Entwurf - project. 

EF Entwicklungsllugzeug - development 

aircraft. 

EiV Eigenverstandigungsanlage - crew 

intercom. 

EHK Entwicklungshauptkommission - Main 
Development Commission. 

ESK Entwicklungssonderkommission - Special 

Development Commission. 

ETC Elektrische Tragervorrichtung fur 

Cylinderbomben - electrically-operated 
carrier device for cylindrical bombs. 

EZ Einheitszielvorrichtung - standard sighting 

device. 

FDL Femgerichtete Drehringlafette - remotely 

controlled barbette. 

FHL Femgerichtete Hecklafette - remotely 

controlled tail barbette. 

Fl-E Flugzeugentvvicklung - Aircraft 

Development Department within the TLR. 

Flitzer Literally Dasher or Whizzer, single-seater 

jet fighter. 

FuBI Funk-Blindlandeanlage - radio blind¬ 

landing equipment. 

FuG Funkgerat - radio or radar set. 

FZG Fernzielgerat - remote aiming device/ 

bombsight. 

General der Jagdflieger Air Officer Commanding 
fighters. 

Generalleutnant Luftwaffe equivalent to Air Vice 
Marshal (RAF) or Major General (USAAF). 


Generalmajor Luftwaffe rank equivalent to Air 
Commodore (RAF) or one-star General 
(USAAF). 

Generalstab General Staff. 

GM-1 Nitrous oxide. 

Gruppe Luftwaffe equivalent to Wing (RAF) or 
Group (USAAF). 

IFF Identification, friend or foe. 

Jagerstab Fighter Staff. 

Jumo Junkers Motorenbau 

LFA Luftfahrtforschungsanstalt - 
Aviation Research Institute. 

MG Maschinengewehr - machine gun; 
later also cannon. 

MK Maschinenkanone - machine cannon. 

MW 50 Methanol-water mixture. 

NJG Nachtjagdgeschwader - night fighter group. 

Obergruppenfiihrer SS rank, equivalent to 
Lieutenant General. 

Oberleutnant Luftwaffe rank equivalent to Flying 
Officer (RAF) or 1st Lieutenant (USAAF). 

Oberstleutnant Luftwaffe rank equivalent to 
Wing Commander (RAF) or Lieutenant 
Colonel (USAAF). 

OKL Oberkommando der Luftwaffe - 

Luftwaffe High Command. 

OMW Otto Marder Works 

‘Otto-Jager’ Piston-engined fighter. 

P Projekt- project. 

PeilG Peilgeriit- direction finding set. 

Pulk Luftwaffe term for USAF bomber box. 

Pulkzerstorer Heavily armed anti-bomber 
aircraft. 

Rb Reihenbildkamera - 

automatic aerial camera. 

RfRuK Reichsministerium fur Rustung und 
Kriegsproduktion - Reich’s Ministry of 
Armament and War Production. 

RLM Reichsluftfahrtministerium - 

Reich’s Air Ministry. 

Riistsatz Field conversion set. 

SC Splitterbombe — fragmentation bomb. 

Schrage Musik Luftwaffe term for oblique 

upward-firing armament (literally oblique 
or jazz music. 

SD Splitterbombe, Dickwand - 

fragmentation bomb, thick-walled. 

Technisches Amt Technical Office 
(of the RLM). 

TL Turbinenluftstrahl-Triebwerk - 

turbojet engine. 


TLR Technische Luftrustung - Technical Air 
Armaments Board. 

UKW Ultrakurzwelle - VHF. 

Volksflugzeug People's (ie the Nation-State) 
Aircraft. 

Volksjager People’s Fighter. 

Volkssturm Germany’s equivalent to the British 
home guard. 

WNF Wiener Neustadter Flugzeugwerke - 
aircraft works. 

W/nr Werk nummer - construction (or airframe 
serial) number. 

Zerstorer Heavy fighter, literally destroyer. 

ZVG Zielflugvorsatzgera! - homer attachment 
device. 
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Notes 


Manufacturers 

The Reichsluflfahrtministerium (RLM) adopted a 
series of (mostly) two-letter prefixes to act as 
design or manufacturer codes for aircraft. These 
mostly consisted of one upper and one lower case 
leller (eg Fw) but there were a handful of excep¬ 
tions which used all capitals (eg BV). 

The RLM list of manufacturers/design offices is as 
follows: 

Al Albatros 

Ao AGO-Flugzeugwerke 

Ar Arado 

Ba Bachem 

Bf Bayerische Flugzeugwerke 

Bu Biicker 

BV Blohm und Voss 

DFS Deutsche Forschungsanstalt fur Segelflug 

Do Domier 

FA Focke-Achgelis 

Fh Flugzeugbau Halle 

Fi Ficselcr 

FK Flugzeugbau Kiel 

FI Flettner 

Fw Focke-Wulf 

Go Gothacr Waggonfabrik 

Ha Hamburger Flugzeugl>au 

He Heinkel 

Ho Horten 

Hs Hcnschel 

Hu Hiilter 

Ju Junkers 

Ka Kalkert 

KJ Klemm 

Me Messerschmitt 

NR Nagler-Rolz 

Si Siebel 

Sk Skoda-Kauba 

Ta Tank 

WNF Wiener-Neustadtcr-Flugzeugbau * 

ZMe ZeppelinMesserschmitt 

ZSO Zeppelin SNCASO 

* - also Wn but WNF used in preference to avoid 
confusion with w nr. 

Tliis brings us to the inevitable ‘chestnut* of Bf 
or Me* for Messerschmitt’s earlier designs. Ttiis 
work is very much a study of official documentation 
and RLM nomenclature has been adhered to. 

For the RLM the transition from Bf to Me* occurs 


between the unsuccessful Bf 162 Jaguar (whose 
number was subsequently allocated to the He 162 
Volksjiiger) and the Me 163 Komet. The Me’155 
(see Chapter One) avoids the issue by having been 
transferred at a very early stage to Blohm und Voss. 

Then there is the ‘grey area* of projected develop¬ 
ments of Bf types (eg the Bf 109G) initiated alter 
the change to 'Me*. This is tempting (eg MelO’JH) 
but since later operational variants of the * 1 Of) 
retained the ‘Bf prefix (Bf 109K circa 1944-45) this 
work has standardised on all Messerschmitt types 
below the RLM number 162 being prefixed ‘Bf and 
all those from 163 and upwards being prefixed Me*. 

Measurements 

All German aircraft measurements etc are given in 
decimal (or SI -Systeme International d’Unites. 
established in I960) units, with an Imperial (of 
British FPSR - foot, pound, second. Rankine) figure 
second. This is reversed in the few cases where UK 
or US-built aircraft are quoted. 

The following notes may help: 

aspect ratio wingspan and chord expressed as a 
ratio. Low aspect ratio, short, stubby wing: 
high aspect ratio, long, narrow wing, 
ft feel - length, multiply by 0.305 to get 
metres (m). For height measurements 
involving service ceilings and enrise 
heights, the figure has been ‘rounded*. 
ft ; square feet - area, multiply by 0.093 to gel 
square metres (m). 

fuel measured in both litres, gallons and 

kilograms/pounds. The specific gravity (sg) 
of German fuel varied considerably during 
the war and conversions from volume to 
weight and vice versa are impossible with 
out knowing the specific gravity of the fuel 
at the time. 

gallon Imperial (or I K) gallon, multiply by 4.546 
to litres. (500 Imperial gallons equal 
600 I S gallons.) 

hp horse power - power, measurement of 
power for piston and lurlxiprop engines. 
Multiply by 0.746 to get kilowatts, 
kg kilogram - weight, multiply by 2.205 to get 
|x>unds (lb). Fuel load frequently given in 
kilograms. 

kg nr kilograms per square metre - force. 

measurement of wing loading, multiply by 
0.201 to get pounds per square foot. 


kni h kilometres per hour - velocity, multiply by 
0.621 to get miles per hour (mph). 
kP kilopascal - force, for measuring Ihmst. 
effectively a kilogram of static Ihmst. 
Present day preferences are for the kilo- 
newton (kN). one kN equalling 224.61b 
or 101.96kg. 

kW kilowatt - power, measurement of power 
for piston and turboprop engines. Multiply 
by 1.341 to get horse power, 
lb pound - weight, multiply by 0.454 to get 
kilograms (kg). Also used for the force 
measurement of turbojet engines, with 
the same conversion factor, as pounds of 
static thrust. 

lb ft ; pounds per square foot - force. 

measurement of wing loading, multiply by 
4.862 to get kilograms per square metre, 
litre volume, multiply by 0.219 to get Imperial 
(or UK) gallons. 

m metre - length, multiply by 3.28 to get 
feet (ft). 

nr square metre - area, multiply by 10.76-1 to 
get square feet (ft ) 

mm millimetre - length, the bore of guns is 

traditionally a decimal measure (eg 30mm) 
and ix) Imperial conversion is given, 
mph miles jx.*r hour - velocity, multiply by 

1.609 to gel kilometres per hour (km h). 
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Chapter One 


Piston Engine Zenith 


During the early years of the Second World 
War Luftwaffe Commander-in-Chief Hermann 
Goring and his Secretary of State for Air, Er¬ 
hard Milch, had done more to hinder rather 
than to help the development of new aircraft 
types. German aircraft manufacturers there¬ 
fore often had little other option than to try to 
adapt existing, frequently unsuitable, types to 
meet the ever-growing demands of the war in 
the air. This usually entailed the fitting of 
more powerful engines and improved arma¬ 
ment. Such measures, however, did not al¬ 
ways deliver the hoped-for results and all too 
frequently caused the Luftwaffe a whole host 
of other problems. (By the war’s end, for ex¬ 
ample, there had been close on 100 different 
variants of the Messerschmitt Bf 109 alone, 
the exact number of sub-types being almost 
impossible to determine!) 

In the latter half of 1941, after the lifting of 
what had, since the beginning of 1940, been a 
virtual ban on development, several new pro¬ 
jects did begin to appear. Due to the time lost 
in the interim, however, progress was very 
slow. As neither the Bf 109 nor the brand new 
Focke-Wulf Fw 190 in their standard versions 
were proving effective above a height of 


Focke-Wulf Fw 190, standard fighter of the 
Luftwaffe, here in ’A-8 fighter-bomber guise. 


10,000m (32,800ft), the Luftwaffe’s foremost 
priority now was for a high altitude aircraft ca¬ 
pable of combating high flying reconnais¬ 
sance machines and bombers. 

In the spring of 1942 the Reichsluftfahrt- 
ministerium (RLM - the Reich Air Ministry) 
took the first steps towards solving this prob¬ 
lem, thereby initiating a development phase 
which would, by its close, sec a significant in¬ 
crease in the service ceiling of piston-engined 
fighters and particularly of specialised high al¬ 
titude fighters such as the Tank Ta 152H and 
the radical Blohm und Voss BV 155. 

German efforts subsequently concentrated 
on producing a fighter aircraft superior to the 
Anglo-American types, with increasing em¬ 
phasis being placed on jet-powered designs. 
But at no time did they lose sight of the devel¬ 
opment and construction of high perfor¬ 
mance piston-engined machines. Towards 
the closing stages of the war, on 18th Septem¬ 
ber 1944, Generalstabsingenieur Robert Lucht, 
head of the main design and development 
commission, put forward the following for 
discussion: 

On the basis of the aforementioned advan¬ 
tages and disadvantages, the single-engined 
pusher-propeller Otto' (ie petrol-driven) fighter, 
which can perform the role of the Do 335 at 
approximately half the cost, is very economi¬ 
cal for use against bombers at all heights. 


It is equally suitable for deployment against 
enemy Otto ' fighters at all altitudes. 

Thanhs to its endurance the Otto' fighter is 
the type most suited to protecting any given 
area of airspace. And due to its economical 
cruise capability, the Otto' fighter performs 
better at all heights in bad weather and blind¬ 
flying conditions than would a jet-powered 
aircraft. Furthermore, it is the most suitable 
fighter for operation in greater numbers when 
circumstances call for n lassed formations. 

In our opinion, and in the light of the above, 
the Otto ’ fighter at its most advanced stage of 
development with pusher propeller is indis- 
pensible for aerial defence duties above and 
behind the front lines. And thunks to its being 
less susceptible to ground fire, it also lends it¬ 
self to use in the fighter-bomber and ground 
attack roles. 

Lucht also pointed out that the piston-en¬ 
gined fighter possessed much better flight 
characteristics when taking off and landing 
than did the jet fighter. The latter was, in fact, 
extremely vulnerable at such times and 
required the protection of the former. In addi¬ 
tion, there would, be insufficient jet engines 
available within the timescale envisaged, and 
the engine manufacturers could not switch 
production from piston to jet overnight. 

The representatives of the two companies 
producing jet engines in any meaningful 
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Messerschmitt Bf 109(1. standard tighter of the 
Luftwaffe. Illustrated is a ‘(MO variant, in 
reconnaissance fighter markings. 

numbers took a very different view and dis¬ 
missed these arguments entirely. Arado Di¬ 
rector Professor Walter Blumc. who was 
convinced of the versatility and development 
potential of his Ar234. wrote on 2nd Novem¬ 
ber 1944: 

...that to increase the speed of 'Otto'-engined 
aircraft requires more time and expense in 
every may. This is because, with ' Otto * en¬ 
gines. it is a matter of fighting for a !>ercentage 
increase in the output and perfonnance of 
every one of their comfx>nenl pails, with tax 
little end result to show for all the work in¬ 
volved. 

This typically technical resjwnse to l.uchl’s 
explicitly military problems underlined the 
differences between the technical possibili¬ 
ties and the military necessities: differences 
which at times had most unfortunate conse¬ 
quences for Germany's aerial rearmament. 

At a meeting of the main design and devel¬ 
opment commission on I9tli/20th December 
1944, Prof Messerschmitt rejected the ‘Otto’ 
fighter entirely. Except for the Bf 109. its vari¬ 
ants and further developments, he would be 
involved in no more fighter projects powered 
by the piston engine. But at the same session 
Generalmajor t lrich Diesing, head of the 
technical rearmament department and thus 
Milch’s successor in the office of Director 
General of Aircraft Procurement, refused to 
place all his bets on the ‘jet card’. His view 
was that this ‘still held too many risks and un¬ 
certainties of a tactical and technical nature.' 
Not unnaturally, the representatives of those 
firms working on piston-engined projects 
agreed with this assessment. 


But the era of the high performance piston- 
engined fighter was finally drawing to a close. 
On 22nd February 1945 Goring decreed that 
only those projects powered by jet propulsion 
w ere to be developed further. Certain individ¬ 
ual concepts first projected by German de¬ 
signers did engender interest elsewhere: in 


FOCKE-WULF 

In the early summer of 1941. in other words 
before the Fw 190 had even entered service, 
the Bremen factory' was already intent on im¬ 
proving the design. Among other reasons, this 
was due to the problems encountered with 
the BMW engine and the unsatisfactory' per¬ 
formance of the new fighter at high altitude. 

This led to the study of 1st August 1941: 
'Design and performance of single-seat fight¬ 
ers with povverplants still under develop¬ 
ment*. In this study the design department, 
headed by Dipl-lng Mittelhuber. researched 
the following combinations: 

- Fw 190 with BMW 801E. 

-Fw 190 with DB 603. 

- Fw 190 with DB 614 

(DB(>03 w ith twin supercharger). 

- Fw 190 with BMW P.8019. 

- A single-seater with Jumo 222; enlarged 
Fw 190 airframe. 

- A single-seater with BMW 802: a largely 
new design I rased on the Fw 190. 

- A single-seater w ith BMW 803: a com¬ 
pletely new configuration with central 
fuselage and twin tail Irooms. 


France, for example, where not only was the 
Sud-Ouest Narval naval fighter the product of 
an original Focke-Wulf design, but where a 
whole range of German high performance 
engines was also built. Nor has to date the 
pusher propeller lost any of its importance tor 
fast piston-engined aircraft. 


From this comprehensive work. Mittelhuber 
drew two fundamental conclusions, which 
w ere to have a significant influence on further 
fighter development at Focke-Wulf: 

On the basis ofthegiixm conditions, the en¬ 
gine performance, and with it the weight and 
size of the airframe, increase to such an ex¬ 
tent at speeds above approx 760km/h (472 
mph) that it appears necessary to select a dif¬ 
ferent type of powerplant and to fit jet engines 
in the fighters. 

And in respect of high altitude fighters: ...if. 
therefore, for tactical reasons, high service 
ceilings are required for such fighters, then the 
best solution in terms of performance and 
weight is to provide two-stage superchargers 
for the engines. Both wing size and span are 
determined by the highest fiermissible land¬ 
ing speed and the minimum requirements 
regarding aircraft manoeuvrability. 

In recognising these principles Foc ke-Wulf 
ensured the success of their Tal52 and thus 
avoided going off on the wrong tack as hap- 
|>encd with l>o!h the Messerschmitt P.109I 
and the Blohm und Voss BV155. 


Studies and New Designs 
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Crew Pilot in armoured pressure cabin 


Powerplant (Specification of ( Jth June I Dll) 

One BMW 802 w ith |,«W (2.600hp) take-off rating. This was an air- 
cooled 18-cvImder twin-row radial engine with three-speed, single- 
stage supercharger capable of delivering I.IWkW (l.bOOhp) at 12.000m 


Focke-Wulf single-seater 


(30.00011) [he engine was housed in a BMW -designed low drag cowl¬ 
ing and drove a 3.8m (12ft 6in) diameter four-biaded variable pitch pro¬ 
peller. An alternative (not included in the study) was a BMW P 8011 
with 2.088-2.lOkW (2.800-2j)00hp) take-off rating. This was a BMW 
802 with two exhaust gas turbines enclosed in an aerodvnamic engine 
cowling and driving two contra-rotating propellers. The data below 
have been taken from the studv and refer to the BMW 802 version. 


Dimensions 


Span 

12.50m 

lift Oin 

Wing area 

26.0 m : 

2798ft 

Aspect ratio 

6:1 


Length overall 

11.30m 

37ft Oin 

Height overall 

380m 

12ft 5iu 

Weight* 



Fiiiptv equipped 

4.475kg 

9.8651b 

Take-off 

5.400kg 

11.9041b 

Max wing loading 

208kg.'m 

•12.61b (1 


Weapon load max 500kg (1. 1021b) bomb load or 

2 x 300 litre (85.!! gall) jctlisonable fuel 
tanks. Optional, one carrier for 50kg 
(1101b) bombs under each wing 


BMW 802 18-cylincfcr air-cooled radial engine 
without its aerodynamic cowling. 



.lust how realistic this concept was is illustrat¬ 
ed by flu* Chance Vought F4U Corsair which 
was developed slightly earlier (the XF4U-1 
prototype first flown 29th May 1940) and 
which, in dimensions, weight and engine 
power, proved very similar to this Focke-Wulf 
design. In contrast to Germany, however, the 
USA had sufficient numbers of radial engines 
available within this rating range. The Corsair 


illustrates just how close to field conditions 
the calculations of the German engineers ac¬ 
tually came. While the F4U-4, with a Pratt & 
Whitney R-2800-I8W Double Wasp (take-off 
rating: l,827kW/2,450h|>) reached 443mph 
(714km/h) at 26.000ft (8.000m). the speed 
calculated by engineer Voigtsberger at 
Focke-Wulf Flugmechanik for this design 
was 725km/h (450mph) at 8,000m. 
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Focke-Wulf single-seater with 
BMW 803 

24th June 1941 


In contrast to the other designs of this study, 
which were all derived to a greater or lesser 
extent from the Fw 190, the basic layout of this 


project was influenced by the Fwl89 Uhu 
(Owl). After Focke-Wulf revised this proposal 
in 1943, it formed the basis for the design of 
the single-jet Flitzer (Dasher or Whizzer), 
drawings of which were first made in Decem¬ 
ber 1943. 

When the design department revised this 
project two years later, the cooling system 
was completely redesigned. In place of the 
fuselage annular radiator and fan, tail boom 
drum radiators were installed. In a second 
version the two radiators were combined into 
one unit located in the nose. 


BMW 803 28-cylinder liquid-cooled radial engine 


Crew 


Pilol in armoured pressure cabin 


Powerplant (Specification of 15th May 1911) 

One BMW 803 liquid-cooled 28-cylinder four-row radial engine in the 
2,984kW ( I.OOOhp) rating class. Emergency rating at 3,100m (10.20011): 
2,928fcW (3,925hp); with two 3.2m (10ft Gin) diameter Ihree-bladed 
contra-rotating propellers. 


Dimensions 

Span 

I3.20rn 

43fl 4in 

Wing area 

35.0m ; 

376.711 

Aspect ratio 

4.98 1 


Length overall 

13.80m 

45ft 3in 

Height overall 

3.20m 

10ft Gin 


Weights 

Empty equipped 
Take-off weight 
Wing loading 


6.325kg 13,9441b 

7.500kg 16.5341b 

214kg/nv 43.81b,ft 


Performance 

Max speed 
Initial rate of climb 
.Service ceiling 
Time to 8.000m 
Time to 10.000m 
Endurance 


730km.li at 9.000m 453mph at 29,500(1 
I8.9m'$cc 62ftsec 

11,200m 36.750ft 

9.5 minutes 
15.7 minutes 

1.5 hours at 9,000m 


Armament 

Four 20mm fixed forward-firing MG 151 cannon in forward fuselage, 
provision for two larger calibre cannon, plus two to four machine-guns 
installed in the wing-roots. One 250 or 500kg (550 or 1,1001b) 
undervving bomb earned below each tail boom or two 300 litre 
(66 gallon) jettisonable fuel tanks. 
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Focke-Wulf fighter with BMW 803, 
second version 

April 1943 



Crew Pilot in ejection seat in pressure cabin 


Powcrplant 

One BMW 803 liquid-cooled 28-cylinder four-row luel-injected radial 
engine in the 2,D84kW M.OOOhp) ralitig class with two 3.8rn {12ft Gin) 
diameter contra-rotating variable pitch propellers. 


Dimensions 

Span 

15.50m 

500 D an 

Wing area 

•10.0m 

430.5ft : 

Aspect Ratio 

6.0:1 


Length overall 

13.70m 

44011 in 


14.30m 

460 IO '-in 


(with nose radiator) 

Height overall 

4.70m 

(propeller ,irc) 

150 5in 

Weights 

Loaded 

8.500-‘1.000kg 

18.738-10,84 lib 

Performance 

No details available 


Armament 

Two 20mm MG 151, 20 cannon and two 
30mm MK 10.3 cannon in fotward 
fuselage lo left and nght of cockpit. 
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Focke-Wulf fighter with BMW 803 
and wing radiators 

April 19-13 ^ 



Revision of the Focke-Wulf fighter project powered 
by the BMW 803. In this version, drum radiators 
were fitted into the front of the tallhooms. replacing 
the similar single unit in the nose of the previous 
design. 
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Focke-Wulf fighter and fighter-bomber 
with Jumo 222C/D 

22n<l October 1942 




j 

j 


1 i 

_.__ / 

J 

OgL 

- 

1 

1 13=3 

1 Sj 



3 



Pmvcrplnnt 

One Jumo 222<‘ I) liquid-cooled four-row r.uli.il engine with 2,238k\V 
(J.OOOhp) lake-olf rating; o geared extension shaft driving the 4.39m 
< I lit "nut diameter propeller 

Dimension* 


Span 


ll.SOm 

3711* ui 

Wing area 


223m' 

240ft 

Aspect ratio 


*»: 1 


length <nef.il 


\UDm 


Hetght overall 


tOSm 

nit j m 

Weight* 




Ffr^ifx ctfipped 

(1) 

UMkg 

%8Mb 


i.' 

43I*g 

9.S6St) 

Taktxfl 

Ill 

3?.<Ag 

!lj66» 


(2) 

6.328* 

IWSCt) 

M« kvxJing 

0) 

ZiJVgin 




&tl*tn 

jy lit* ft 


(I) - frjtC«.(2lfi?tiM-bC<nbrt 


PcrfornuuKr 

Although no (N'tlornuru'e data .or .ivaiUtdr. a max. v}*vd o( .iIkuI 
?3(llail h (JfiGmph) .it S.OOtMJ.OOftm t K«.0(t&- IH.TfWt) nuv lw avximrd 

Armament 

One minim MK 103 engine-mounted camion filing ilimugfi ihr 
pro|M'llei luil> plus two 30mm MK 10K wing camion. Or two 20mm Mli 
131 cannon in fuselage plus (out 20mm M<i lf>l cannon oi lour 30mm 
MK ton cannon in wings. Or two 30mm MK 103 cannon in fuselage 
plus lour 20mm MO 131 cannon or four 30mm MK I (W cannon in 
wings. As fighter-bomber. one 1,000kg (2.2041b) tioml) muter itie 
fnvlage or two .’>00kg (1.10211)) bombs muter the wings 


When series production of the Jumo 222 was 
finally approved in the summer of 1942, the 
question for Dipl-lng Tank was whether this 
large powerplant. which was designed for a 
bomber, could not also he used in a heavy air 
superiority fighter and ground-attack aircraft. 
Following on from a project involving a Jumo 
222-powered Fw 190. in September October 
1942 the design department worked on a 
completely new design which bore little re¬ 
semblance to the robust fighter then in pro¬ 


duction. The powerplant position showed 
similarities to the American Bell P-39 Airaco- 
bra and P-63 Kingcobra fighters. 

In addition to a fighter project with two 
BMW 80IPs. several other proposals for a 
lighter w ith the Jumo 222A or ’C. some based 
on the Fw 190, had been made by mid-March 
1943. Unfortunately, only data sheets survive 
as ev idence of this work. When the Jumo 222 
was again shelved in the summer of 1943. 
these plans too were consigned to the files. 


Towards the end of hostilities, when the 
Jumo 222 was re-instated vet again and given 
top priority, new and aerodv itainically greatly 
improved projects for high performance fight¬ 
ers utilising this engine and other heavy povv- 
crplants such as the Argus As413 and the 
Daimler-Benz DB603N were oil the drawing 
Iroards. 
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HENSCHEL 


The name of this company is associated pri¬ 
marily with locomotives and lorries. But in 
1933, with the launch of the re-armament pro¬ 
gramme. this group also entered the aviation 
field, building an aircraft factory at Berlin- 
Schdnefeld. In aviation circles the name 
‘Henschel’ immediately brings to mind as¬ 
sault aircraft (Hs 123 , Hs 129) and reconnais¬ 
sance machines (Hs 126). Less well-known 
are the Hs 124 heavy bomber, the Hs 127 fast 
bomber and the Hsl28 and Hsl30 high alti¬ 
tude aircraft, not one of which, however, ad¬ 
vanced beyond the prototype stage. The chief 
designer, Dipl-lng Friedrich Nicolaus, was al¬ 
ways trying to envisage likely military and 
technical developments and to offer the RLM 
proposals for future roles and specifications. 
But this way of looking at things met with little 
understanding. 

As Nicolaus himself commented in Octo¬ 
ber 1946: 

However much this was understood by 
some experts at the RLM little enthusiasm to 
assume responsibility in such matters was 
shown by the directorate of the Technical Of¬ 
fice, which simply awaited the requests of the 
operational staff |of the Luftwaffe - Authors |. 


And the latter did not make their wishes 
known until the very moment that the military 
situation dictated that the aircraft, or fxnver- 
plant. or wea/)on. needed to be readily avail¬ 
able. The equipment of front line units 
therefore lagged considerably behind their 
actual requirements. 

Such was the mentality which the whole of 
the German aircraft industry' had to fight 
against. The results are all too well known. 

The Hcnschcl works drew up detailed 
plans, and provided full performance data, for 
various single-seat fighter projects, all of un¬ 
conventional design. Specifically these were: 

- P.75 of 1941, a ‘canard’ with pusher 
engine. 

- P.130 of 1944, a tail-less heavy fighter 

- with pusher engine. 

- P.135 of 1945, also a tail-less fighter 
powered by a jet engine. 


Henschel P.75 

1941 


Powrplanl 

One Daimler-Benz DB GI3.VB liquid-cooled 24-cyfiiKlei coupled engine, 
lake-off power 2.G1 IkW (3,500tip). with two 3.2m (10ft Gin) diamctei 
contra-rotating propellers driven via an extension slwfl. 


Dimensions (in part reconstructed) 


Span 

11.30m 

37ft tin 

Sweep 

16* at 0.25 chord 


Wing area 

28.1m' 

305.7ft' 

Aspect ratio 

45:1 


Length overall 

12.20m 

(0ft Oin 

Height overall 

130m 

14ft tin 

Weights (estimated) 
Loaded 

7.200-7500** 

15.873-16534 

Performance 



Max speed 

790fcmh at 7.000m <90mphal23.000ft 

Service ceing 

12.000m 

39.000ft 

Armament 



Four 30mm MK lOScarewo in the nose 
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This design for a military aircraft, still relevant 
today, featured a configuration which gave 
rise to intensive discussions in a number of 
countries in the years before the war. Several 
prototypes entered flight testing prior to 1945 
(eg the American Curtiss XP-55 Ascender and 
the Japanese Kyushu J7W1 Shinden). But the 
actual breakthrough did not come about until 
the advent of the modern jet engine of the 
present day. 

In addition to its aerodynamic novelty, the 
Henschel concept offered the opportunity of 
housing a battery of heavy weapons in the 


nose. The cross section of the fuselage and 
the method of its construction was ideal for 
the wide, heavy powerplant, which consisted 
of two DB 603s coupled together and which 
was located close to the machine’s centre of 
gravity. The ventral tail surfaces acted as a 
keel to protect the propellers against ground 
contact. 

Wind tunnel tests with a scale model gave 
very favourable results. The project reached 
the stage which would have permitted an im¬ 
mediate start on detailed construction draw¬ 
ings, but these never materialised. 


Despite recommendations from the RLM 
technical branch, the Luftwaffe cancelled all 
further work on the project, giving as the rea¬ 
son, ‘The pilots would never be able to get 
used to helving the propeller at the back and 
the tail at the front’. 

Flight tests would, of course, had to have 
proven whether such a heavy ‘canard’ could 
meet the requirements of a fully operational 
fighter, particularly the manoeuvrability so 
necessary in a dogfight. 


Henschel P.130 

1944 



Reconstruction of the Henschel P.130, 
a forerunner of the later P.435 (see Chapter 6). 
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iVlesserschmitt (Lippisch) Me 334 

Early 1913 


This paper proposal from Alexander Lippisch 
was one of the very few such designs whose 
aim was to convert a fast jet aircraft to piston 
power. Bui Lippisch had good reasons for so 
doing: the Me I63B VI had been waiting since 
May 1942 for delivery of its rocket engine from 
Messrs Hellmuth Walther. But the difficulties 
cxj>cricnced by Walther’s Kiel works seemed 


to bo endless, and Lippisch had perforce to 
seek alternatives. So. alongside the projected 
jet-powered Lippisch P.20, he also drew up 
plans for a piston-engined version. 

With the successful maiden flight of the 
Me 163B |x>wercd by its intended rocket en¬ 
gine in June 1943. further work on the piston- 
engined proposal was no longer necessary'. 



Powerplant 

One t)B GOiVC Ikiuid-oook-d 12-ofindei invertedvec citRine, takeoff 
power I.IOOkW (M75hp): one 3.0m (9ft 9Xin) diameter pusher 
propeller driven via extension sltafl. 


Dimensions 


Span 

9.30m 

30ft 6in 

Sweep 

23.C at 0l25 chord 


Wing area 

173m 1 

l^2fP 

Aspect ratio 

50 1 


Leriith overall 

7.0m 

22ft tOin 

Height overai 

&72m 

12ft Pin 

W eights (estimated) 

Leaded 

2 ,*«w.co*$ 

$.1724613*$ 


Performance 

Vo dria avaBafcfe. but presumbX somewhat superior to the Bf ICOG-6 


Armament 

Two 13mm VG131 rmchine in feewa-d fv^-Use the cnerx- 
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High altitude fighters 


Such aircraft are those capable of operating at 
altitudes of between 14,000 and 16,000m 
(45,931 and 52,493ft). For this purpose they 
feature specialised equipment, usually con¬ 
sisting of: a special powerplant, a pressure 
cabin, and aerodynamics suited to their oper¬ 
ating altitude (eg increased wing area). 

The ideal solution is, of course, an aircraft 
which possesses an almost equally good per¬ 
formance at all altitudes. 

At the beginning of 1942, and at the insis¬ 
tence of the Luftwaffe, the Technische Amt 
(the RLM’s Technical Office) began seriously 
to consider the viability of a high altitude fight¬ 
er which would be capable of intercepting 
the fast de Havilland Mosquitos, which were 
appearing in 'ever-increasing numbers and 
which were’ now overflying Reich territory, 
sometimes at almost unapproachable heights, 
, with near impunity. Berlin was equally per¬ 
turbed about enemy engine developments 
which were providing Allied airframe manu¬ 
facturers with a steadily growing supply of 
supercharged, high altitude powerplants. 

In contrast, German attempts to develop a 
similar high altitude engine verged on the 


chaotic as, at the RLM’s instigation, any and 
every scheme which offered even the re¬ 
motest possibility of success was taken under 
consideration. These schemes ranged from 
emergency solutions (eg GM-1 nitrous oxide 
injection) to the most complex and expen¬ 
sive installations (eg engines with completely 
separate supercharger units). It is hardly sur¬ 
prising that the development of a high altitude 
fighter resulted in similar confusion and, at 
times, outright mistakes. 

In 1942-43 it was uncertain whether the 
problem could be solved by the use of jet air¬ 
craft; the behaviour of a turbojet engine at any 
sort of altitude was simply unknown. Such in¬ 
formation did not become available until 
tests by Junkers early in 1945. 

The advantage of the piston engine was 
that its performance could, to a large degree, 
be sustained at altitude by the use of super¬ 
chargers or oxygen injection (GM-1). German 
high altitude fighter development was there¬ 
fore based on types successfully flown or on 
those currently under construction. 


MESSERSCHMITT 


At a meeting held at Augsburg on 20th May 
1942 the RLM instructed both Messerschmitl 
and Focke-Wulf to begin development of a 
specialised high altitude fighter. At the same 
time the Technische Amt required a carrier- 
borne single-seat fighter with a good high alti¬ 
tude performance for service aboard the 
aircraft carrier Graf Zeppelin then under con¬ 
struction. Messerschmitt were not fully un¬ 
prepared for this task. The company was able 
to fall back on long-term work already under 
way on the Bf109T shipboard fighter and, 
above all, on their proposal for a ‘Special Car¬ 
rier Fighter Bfl09ST’ developed from the Bf 
109G. Designated in-house as the Me 409, it 
was planned to produce the Bf I09ST in three 
variants; version A powered by the DB605, 
version ’B with the DB628 high altitude en¬ 
gine and version ’C with the Jumo 213. 

Development work, carried out in parallel 
with the Me262, Me 163, Me 209 and Me 309 
was understandably somewhat slow. Never¬ 
theless, in the course of 1942 the design was 
allocated the RLM type number 8-155, with 
the carrier version being designated Me 155A 
and the high altitude fighter, now to be land- 
based, becoming the Me 155B. 


The abandonment of work on the German 
aircraft carrier programme at the beginning 
of 1943 resulted in the cancellation of the Me 
155A project. Work on the Me 155B, however, 
was to be continued - albeit without any great 
priority - both at Augsburg and at the SNCAN 
(Societe Nationale de Constructions Aero- 
nautiques du Nord) factory in Paris. 


Messerschmitt Bf 109H 

The Bf 109H V54 ‘interim high altitude fighter'. 
‘DV+.IB’, werk nurnmer (w/nr- constructor’s 
number) 15708, first flew on 5th November 
1943. But the construction of the second pro¬ 
totype. the BM09H V55, heralded the end of 
the programme for Messerschmitt. Develop¬ 
ments at Focke-Wulf, which would result in 
the Ta 152H, and the unsatisfactory outcome 
of their own flight tests, led to the cancellation 
of all further work in the late summer of 1944. 
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Messerschmitt ‘Me*155B high altitude fighter 

1th February 1943 




Daimler-Benz l)B $23 hl#h altitude engine. 


Crew Wot in pccsyjrc <J&f> 


PCflKfpUtf 

Or* Dajmkf-Btfvr C8 K*. 1>V</! I.tCQUV (l.4f$tp) X 

My f «*v**J tffe* - ».«(•) $2CkW(l.1CC*p) 

Sc<e: TteBHOOVM.fWWdfc ^l8(C3\v\«\ficwnin Vj> Xr* 

I Sdi ard in cvca <21 .\CCCr» (&.WXQ wiltouC xay 

dScvfcy. {C*At^vr roraW f *> frdtew a: aX 


[fabereto* 


Spa* 

I.VC&n 

4»7c 

Wnjarw 

2tm‘ 

226ft 

Asps\*t UBo 

$0:1 


LwijSticwall 

SUfen 

Silt On 

Heijifl owall 

4.10m 

IStGin 

Weights 



Empty equipped 

3.276kg 

7.2221b 

Loaded 

%iith Itrrv-> fiwrl 


3#towlth50»tfo»(bft 

Vat \vm Vwfrg 

tSIk^nr 

V.foV 

ferfonwroe 



Vlu speed 

Wlmh* liOOn 


Itor&xX.WA 




Jtkrtfi 

haodntedelrrt) 

Ifawc 

:«v*< 

Senxecefe? 

KMCtt 


IrKtottOOn 

t$?i» 


Eftinrw 

t % tan * f.tt&n (!?;«*) * <ri* 


Ammtti 

Cot MG IS1 t*gir*yr»xrt<d <*r»xx pto N\o VJCIS1 <*rnor» in 

MYglOOCS. 



The RLM was no! altogether satisfied with 
these figures; the departmental official over¬ 
seeing the project enquiring verbally whether 
the expected achievable altitudes could not 
be improved upon. At this stage in the pro¬ 
ceedings questions should perhaps have 
been raised as to the whole point of such a re¬ 
quirement. Rut in July 1943 Messerschmitt 
was nothing it not flexible and so. with the 
P.I09I, he proposed instead a costly pro¬ 
gramme, based upon the Rf 109/Me209. 
which would entail the step by-step develop¬ 
ment of a high altitude fighter (with the sec¬ 
ondary role of high altitude l>omt>er) capable 
of operating at a height of 17,000m (53.750ft)! 

The puiposc of Stage I (the dcvelo|>cd 
Rf I0DH) would Ik* rapidly to produce an air¬ 
craft. develop'd from the Bfl09G. which 


would in turn, during Stages II and III, under¬ 
go further development into the special high 
altitude fighter ultimately required. 

As the Messerschmitt company was al¬ 
ready more than overburdened by important 
war production, in August 19-13 the RLM 
transferred the ‘development work* to Rlohm 
und Voss, who were to undertake lire practi¬ 
cal design of Stage III - the BV155. Messer¬ 
schmitt sensibly retained responsibility for 
the production of Stage I. No work was as¬ 
signed toStage II. 
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Blohm und Voss BV155, 
first version 

Summer 1994 


Stage 111, which held been taken over by the 
Hamburg-based Blohm und Voss company 
as RLM number 8-155, was subject to a cer¬ 
tain amount of design change at the hands of 
Dr Richard Vogt. These modifications were 
mainly to the profile and static construction of 
the wing. With Dr Vogt’s alterations to the de¬ 
sign accepted, detailed construction work 
could begin. It was completed towards the 


close of 1944, by which time the aircraft had 
been re-designated as the BV 155B. Due to 
various circumstances and difficulties, how¬ 
ever, the maiden flight of the first of three 
planned prototypes did not take place until 
8th February 1945. The short test programme 
which followed highlighted the problems 
with the extensive cooling and radiator layout 
which had already been foreseen. 



BV 155 (either the V2 or V3) at the Royal Aircraft 
Establishment at Farnborough, October/Noveinber 
1945. 
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Blohin und Voss P.205 

July 1944 



Immediately after Blohm und Voss* taking 
over Project 10*)I, the layout and arrange¬ 
ment of the radiators became a topic of heat¬ 
ed discussions between Hamburg (BV) and 
Augsburg (Me). With Project BV P.205 Dr Vogt 
proposed a solution which saw the thorough¬ 
ly unpopular wing radiators disappear into 
the fuselage. 


Crw Pita n pressure calwi 


ftnvcfpbnl 

One Daimlei-Ben/ 1>B«I3V. taLe-ofl jkavw 1.275k\V (1.71 (Hip), plus Hirtli 
TJKL15exliaust gas Iurl>t>clwirg<*i. 


Dimensions 


Span 

18.65m 

61ft 2in 

Wing area 

37.0m' 

35)8ft ; 

Aspect ratio 

9.4:1 


Length overall 

12.10m 

3!)ft8in 

Weights 



Loaded (apprux) 

6.20Cfcg 

13.6683) 

VAWvirg hading 




Performance 

Uix speed (approx) TWVm h at I6.QC0m Wrrph.v! 52^5000 
No futher data azdabk. but the pcrfomunce of the P 20$ stouSd 
NjseU^coVs^.Sitaertatothatc/LVBN'ISoC 


Armament 

One 30mm MX 108 rns^mosrikd cameo plus two 2>nm 
UG151 v\in$iTWtftfed cannon 
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Blohm und Voss BV155C 

1944 


Building upon the experience gained from 
the BV 155B and the P.205, the Hamburg team 
developed the BV155C ‘special high altitude 
fighter’. This design housed all the necessary 
cooling and radiator installations below the 
engine compartment, which meant that the 
wings could be kept aerodynamically very 
clean. Although a delivery schedule called for 
the construction of 27 examples of this air¬ 
craft commencing 25th December 1944, by 
the war's end the programme had not pro¬ 
gressed beyond the completion of a single 
mock-up. 


The BV155B/C ‘special high altitude fight¬ 
er’, developed out of the P.1091 /Stage III, was 
an aircraft whose operations anywhere 
below 12,000m (39,000ft) would have made 
very little sense. And as there was no hard evi¬ 
dence to suggest that the enemy would be 
overflying Reich territory at altitudes of 13- 
15,000m (42,600-49,000ft) in the foreseeable 
future, the intention was for the BV 155 to be 
developed up to the point where, if the neces¬ 
sity arose, it could quickly be put into series 


production. In the light of the above, it is hard 
to counter the argument that, where there 
was no apparent urgency, the RLM and Luft¬ 
waffe forged ahead with all speed, but in 
areas where the need for immediate re¬ 
equipment had reached crisis levels, there 
was nothing but hesitation and delay. 


Crew Pilot in pressure cabin 


Powerplant 

One Daimler-Benz DB 6031J, lake-off power 1,71 Ohp (1,275kW), plus Hirth 
TKL15 exhaust gas turbocharger; 3.7m (12ft 2in) diameter four-blade pro¬ 
peller. 


Dimensions 

Span 

Wing area 

Aspect ratio 

Length overall 

Height overall 

19.05m 

35.8m-' 

10.14:1 

12.05m 

4.17m 

62ft 6in 

385.3ft : 

39ft Gin 

I3ft8in 

Weights 

Empty equipped 

5,682kg 

12,5261b 

Loaded 

6,384kg 

14,07411) 

Max wing loading 

178.3kg/nV 

36.5lhft' 

Performance 

Max speed 

700kmhat 16,000m 

434mphal52,500fl 

at ground level 

430knv'h 

267mph 

Service ceiling 

16,830m 

55.200ft 

lime to 16.000m 

31.6 min 



Armament 

One 30mm MK 108 engine-mounted cannon, plus two 20mm MG 151 
wing-mounted cannon. Provision for a camera installation. 
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DORNIER 


Dornier P.273 
high altitude fighter 

4th May 1943 



Crew Pilot in ejector seat in ‘high altitude chamber' 


Powerplant 

Two Daimler-Benz DB 603G liquid-cooled, 12-cylinder inverted-vee 
engines each rated at 1.417kW (l,900hp) for take-off; 3.5m (I Iff 5in) 
diameter tractor propeller, 3.3m (IOft 9'/iin) diameter pusher propeller 
driven via extension shaft. 


On 16th January 1943 Dornier had received 
instructions to build the Do 335 Pfeil (Arrow). 
There was the danger, however, that this air¬ 
craft - intended as a ‘very fast bomber’ - could 
fall victim to a change in strategy and tactics. 
In order to pre-empt this, Dornier looked for 
alternative roles. Upon the completion of the 
mock-up on 18th April 1943, and with con¬ 


struction about to begin, the design depart¬ 
ment put forward the proposal, designated 
P.273, for a high altitude fighter version; a re¬ 
quirement for which was the subject of much 
discussion at the time. Compared to the Do 
335 this project featured a greatly increased 
wingspan, but was otherwise very similar to 
the basic model. 


Performance 

Max speed 835knvh at 8,700m 518mph at 28,500ft 

Operational altitude 14,000-16,000m 46.000-52,5000 


Armament 

One 30mm MK 103 cannon firing through the forward propeller hub, 
plus two 20mm MG 151 cannon in forward fuselage above the front 
engine. This project was resuscitated in 1944 as the 'B-4 high altitude 
heavy fighter version of the Do335, only to be abandoned again in 
favour of the less costly Focke-Wulf Ta 152. 


18.00m 

45.5m ; 

7,1:1 

13.70m 

5.00m 


9,100kg 
200kg,'m 


59ft Oin 
489.7ft ! 

44ft I Oin 
16ft 4'-in 


20,0611b 

40.9lb'ft : 


Weights 

Loaded 

Max wing loading 


Dimensions 

Span 

Wing area 
.Aspect ratio 
Length overall 
Height overall (approx) 


FOCKE-WULF Performance-enhanced Focke-Wulf Ta 152H 

1943 


Focke-Wulf Ta 152. 



In response to the RLM contract of 20th May 
1942 for the production of a high altitude fight¬ 
er, Focke-Wulf began by converting an Fw 
190A into a test-bed for the proposed Fw 190B 
and ’C. As a second step the design depart¬ 
ment, led by Prof Kurt Tank, then developed 
the Ta 153, a Tighter for high altitudes’, which 
likewise stemmed from the Fwl90 and 
which, on 17th August 1943 and in a slightly 
revised form, was designated Ta 152. Similari¬ 
ties between Focke-Wulfs progress and 


Messerschmitt's development of the Bfl09H 
and the Me/BV155 are clearly apparent. After 
extensive development and testing, Focke- 
Wulf were successful with the Ta 152 and, in 
the H version, were finally in a position to 
provide the Luftwaffe with its long-awaited 
high altitude fighter. But the aircraft, which 
was superior to all Allied machines at alti¬ 
tudes above 10,000m (33,000ft), was built in 
only small numbers and did not see service in 
its intended role. 
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Focke-Wulf Ta 152 high altitude fighter 
with Jumo 222E and laminar wing 

Early December 1944 



Crew Pilot in pressure cabin 


Powerplant 

One Junkers Jumo 222E 2‘1-cylinder four-row radial engine, take-off 
power 1,865kW (2,500hp), with two-stage supercharger. MW 50 injection 
system and Junkers VS-19 3.6m (11 ft 9!oin) diameter four-blade propeller. 
The Jumo 222E engine could be replaced by a Jumo 222A. 

Dimensions 



Span 

13.68m 

44ft lOin 

Wing area 

23.7nv 

255.1 fl : 

Aspect ratio 

7.9:1 


Length overall 

10.77m 

35ft 4in 

Height overall 

3.75m 

12ft 3'/,in 

Weights 



Empty equipped 

4,618kg 

10,1801b 

Loaded 

5,815kg with 794kg fuel 


12,8191b with 1,7501b fuel 

Max wing loading 

245kg/m' 

50.2lb/ft’ 

Performance 



Maxspeed 

740krrvhal 12,000m 459mph at 39,500ft 

Initial rate of climb 

22.0nVsec 

72ft/'sec 

Service ceiling 

15.000m 

49,200ft 

Max endurance 

2.02 hours 


Max range 

1,290km at 10,500m 801 miles at 34,500ft 


Armament 

Two 20mm MG 151 in fuselage, plus two 20mm MG 151 in wing roots, or 
two 20mm MG 151 in fuselage, plus two 30mm MK103 in wing roots. Pro¬ 
vision for Rustsatz (field conversion kit) ETC 504 for bombs and fuel. 


The use of a more powerful engine and a lam¬ 
inar wing profile, enabled Prof Tank to offer 
the Ta 152 in an improved version. It was ap¬ 
parent that, despite the high standard already 


achieved, the aircraft had scope for a great 
deal more technical development and the de¬ 
sign was still far from the end of its potential. 
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HEINKEL Heinkel P.1076 fighter 

and high altitude fighter 

Autumn 1944 


Heinkel He 100. 


As a further development of their He 112, the 
design which had lost out to the BI109V2 in 
the pursuit fighter competition of early 1936, 
Heinkel built the impressive He 100. On 30th 
March 1939 the He 100 V8, powered by a 
Daimler-Benz DB 601/M 159 engine, set a new 
world air speed record of 746.606km/h 


(463.932mph), which shortly thereafter was 
just bettered by the Me209’s 755.138km/h 
(469.233mph). But even this most promising 
and aesthetic design still failed to win for 
Ernst Heinkel a contract from the RLM for 
large-scale series production. 



However, when the Heinkel firm was later 
given specifications by the RLM for a piston- 
engined fighter which was to combine speed 
with an excellent high altitude performance, 
Siegfried Gunter turned back to the He 100. 
He produced an improved proposal possess¬ 
ing even better aerodynamic qualities, with 
only the supercharger air intake disrupting its 
otherwise perfectly smooth surfaces. 

The advanced surface evaporation cooling 
system taken, and further developed, from 
that of the He 100 obviated the need for either 
fuselage or wing radiators. In the light of the 
quality and experience of the Heinkel com¬ 
pany, it is safe to assume that, had this project 
been carried through to fruition, it would 
have resulted in one of the fastest propeller 
aircraft ever to have been built. 

Three proposed versions of the P.1076 
have been identified, including one powered 
by the DB 603N and featuring an increased 
wingspan. 



28 


Luftwaffe Secret Projects: Fighters 1939-1945 



























































Heinkel P.1076 



Powerplant 

One Daimler-Benz DB 603M twin-supercharged engine, take-ofl power 1.361 kW (l.825hp). lake-off power 
with MW 50 injection: l,566kW (2,100hp); or one Junkers Jumo 2I3E with two-stage, three-speed supercharg¬ 
er. take-off power l.305kW (l,750hp). short-term boost with MW .50 injection: approx 1,566kW (2,l00hp); or 
one Daimler-Benz DB 603N, take-off power 2,05lkW (2,750hp), with two-stage DB twin-supercharger with 
integrated heat exchange cooler and with contra-rotating three-blade YDM propellers. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

DB 603M engine 
ll.OOm 36ft lin 

-8° at 0,25 chord 

I8.0nr 193.7ft-' 

6.72:1 

9.60m 31 ft 6in 

2.90m 9ft 6in 

Jumo 2I3E engine 
ll.OOm 36ft lin 

•8" at 0,25 chord 

18.0m 193.7ft 

6.72:1 

9.64m 31ft 7in 

2.90m 9fl 6in 

DB 603N engine 

26.0m' 279.8ft : 

5.91:1 

9.60m 31ft Gin 

2.90m 9ft 6in 

Weights 

Empty equipped 

3,260kg 7.1861b 

3,200kg 7,0541b 

- 

Loaded 

■1,380kg 9,6561b 

4.480kg 9,8761b 

5.230kg 11,5291b 

Max wing loading 

234kg'nv 49.9lb/fl' 

249kg m' 5l.0lb.’ft : 

20lkg/m ; 4l.llb/fl ; 

Performance 

Max speed 

860kmh at 11.000m 

860knvha! 11,000m 

880km/hat 11.000m 


534mph at 36.000ft 

534mph at 36.000ft 

546mph at 36.000ft 

Rale of climb 

I7.2nv'sec at 9,000m 

I7.2m/sec at 9,000m 

25.5m/sec at 9,000m 


56.4ft/sec at 29,500ft 

56.4ftsec at 29.500ft 

83.6ft/sec at 29,500ft 

Service ceiling 

14,500m 47,500ft 

14,500m 47,500ft 

- 

Time to 12.000m 

12.2 minutes 

12.2 minutes 

_ 

Max range 

1.340km 832 miles 

1,340km 832 miles 

- 

Landing speed 

I67knv1i I03mph 

I67km/h 103mph 

- 


Armament 

One 30mm MK 103 engine-mounted cannon firing through the propeller hub, plus two 30mm MK 108 wing- 
mounted cannon. Detailed plans and drawings for this project, which was probably evolved as a competitor 
to the Ta 152, were completed by Siegfried Gunter and his team for the Americans in Penzing in mid-1945. 


Junkers Jumo 213E with engine-mounted cannon. 
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Piston-engined high performance 
fighters 


The creation of Ihe Jagerstab (Fighter Staff) 
on I st May 19*14. and the consequent effective 
take over of fighter production by the Reich's 
Ministry of Armaments and War Production, 
heralded a new organisation and general 
tightening up of all development activity. But 
this last attempt to instil some sort of order 
was doomed to failure as all Ihe old mistakes 
were still far from being rectified and the 
omissions of the past were now impossible to 
make good. 

On 21st July 1944. at about the same time 
as they issued the specification for a single-jet 
air superiority fighter to be powered by the 
Heinkel HeS Oil, the Fighter Staff - as part of 
the emergency fighter programme - drew up 
the requirement fora conventional piston-en¬ 
gined high performance fighter. This was to 


BLOHM UND VOSS 


As was the case with nearly every fighter 
specification issued, this new proposal again 
saw the Blohm und Voss ‘development facto¬ 
ry’ joining Dornier. Focke-Wulf and Henschcl 
in the list of contenders. And if. for production 
reasons, their Project P.207 represented the 
aerodynamic state-of-the-art for fast ‘Otto’ 
fighters of the early war years, so the subse¬ 
quent Project P.208 introduced an entirely 
new and unusual aerodynamic layout which 
would influence and determine all Dr Richard 
Vogt’s further work right up until the war’s 
end. 

The arrangement of the wing and control 
surfaces of the P.208, although acknow¬ 
ledged as being excellent in terms of flight 
characteristics and inherent strength, have - 
despite a recommendation by the IJSA Na¬ 
tional Aeronautics and Space Administration 
(NASA) and several practical experiments 
(the Rockwell XFV-12A) - failed to find favour 
with today’s aircraft manufacturers. But what 
has not been, may yet still be. 


fill the gap and cover the deficiencies inher¬ 
ent in the jet fighter’s performance and was 
intended as a replacement, in the foresee¬ 
able future, for the Ta 152. 

It was therefore required that any such ‘fu¬ 
ture Otto fighter’ should: 

- offer increased endurance 

- Ik? capable of combating the expected 
incursions of American Boeing B-29 
Superfortress bombers at heights of 
9,000 to 10.000m (29,500-32,8000), and 

- also be able to operate and fight at low- 
altitudes. 

The technical requirements of the specifica¬ 
tions thus laid down the following: 

- a high maximum speed, if possible in 
excess of800km/h (497mph) 

- the ability to fit various powerplants, 


Blohm und Voss P.207 

July/August 1944 


some as yet still in the development stage 

- single pusher-engine arrangement 

- a tricycle undercarriage, and 

- an endurance of at least two hours at 
10.000m (32,800ft). 

When the endurance requirement for the 
single-jet fighter was upped to two hours on 
11 th January' 1945, the General Staff demand¬ 
ed that of the ‘high performance Otto fighter’ 
be increased to three hours. In both instances 
these fresh requirements led either to new or 
redesigned proposals, or to abandonment al¬ 
together. In the face of such constant changes 
in specifications over a relatively short period 
of time, a rational development programme 
was all but impossible. 





































































Blohm und Voss P.207/03. 



Three versions of this first proposal are 
known. As a result of the very narrow and 
concise nature of the specifications issued, 
all bore a marked resemblance to the Dornier 
and Focke-Wulf designs. No information is 
available on the P.207/01 with the Jumo 213J. 
But it was presumably similar in most re¬ 
spects to the P.207/02, in which Dr Vogt pro¬ 
posed to fit the 2,984kW (4,00hp) Argus As 
413. This aircraft was of extremely simple 
construction, with a rectangular, constant- 
chord, 12m (39ft AVAn) span wing and cruci¬ 


form tail surfaces. Its armament consisted of 
four MK 108 cannons grouped in the nose. 
The somewhat smaller and aerodynamically 
refined P.207/03 displayed certain parallels 
with the BV P.193 ground-attack concept, 
which also featured a ventral fin and rudder 
arrangement designed to protect the pusher 
propeller from contact with the ground. 

Despite its pusher propeller and tricycle un¬ 
dercarriage, the project gave the impression 
of being very much an emergency solution, 
combining as it did the theory of modern 


aerodynamics with the quickest and most 
basic of production methods. Furthermore, 
the performance figures failed to measure up 
to expectations. In August 1944 Dr Vogt decid¬ 
ed to embark upon an entirely new design. 
He again opted for a combination of exacting 
aerodynamics with the simplest of construc¬ 
tions and managed in the process to develop 
an unusually elegant and futuristic concept 
which would, however, have required more 
than a little research and development work 
before evolving into a combat aircraft. 



Powerplant 

One DB 603G liquid-cooled 12-cylinder inverted-vee engine, lake-off 
power l,417kW (1.900hp). 3.2m (IOft 6in) diameter propeller driven by 
extension shaft 


Dimensions (reconstructed) 

Span 9.90m 32ft 6in 

Wing area I6.35m : 175.9ft 1 

Aspect ratio 6.0:1 

(The wings were very similar to those of the Bf I09E) 
Length overall 9.73m 31ft lOin 

Height overall 4,60m 15fl lin 


Weights (estimated) 

Loaded 4.000kg 8.8181b 


Performance 

No data available; it seems doubtful whether this project could have 
reached the specified speed. 


Armament 

Two 30mm MK 103 cannon and two 20mm MG 151 cannon fixed for¬ 
ward-firing in the nose. 
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Blohm und Voss P.208 

Design work from August to November I94<l 



This unusual project was also proposed in 
three separate main variants, which would 
have differed only in engines and equipment, 
and thus in weights and dimensions. The first, 
designated BV P.208/01, was to be fitted with 
the Jumo 222E/P. The second, originating at 
the same time, was the slightly larger P.208/02 
which, with a 2.984kW (4.000hp) Argus /\s 
413 engine, would not have been exactly un¬ 
derpowered. Designed somewhat later in the 
autumn of 1944, the P.208/03 was intended to 
make use of the less powerful Daimler-Benz 
DB 603\ and DB 0031. engines which were 
then already in series production. 

Blohm und Voss saw the following advan¬ 
tages in their chosen design: 

- The simplest pusher engine arrangement 
without the need for an extension shaft, 
i.e. lightweight, cheap, easy to maintain 
and reliable. 

- Minimum total surface area, combining a 
short fuselage with small wings and 
control surfaces, to permit highest 
possible maximum speed. 

- Lowest overall weight, contingent upon a 
lighter engine installation, small wings 
and short fuselage. 

- Simplest production, due to constant 
chord wing and deletion of fin and rudder. 
Load-bearing fuselage structure un¬ 
broken by integral engine compartment. 

- Limited proportion of Duraluminum to 
overall w eight by extensive use of sheet 
metal in easily manufactured thicknesses. 

These features, plus several others, result¬ 
ed in a highly original and clever aerodynam¬ 
ic arrangement, of which Dr Vogt wrote: 

The outboard elevator surfaces also served 
simultaneously as ailerons and allowed the 
landing flaps to extend across a greater part 
of the wingspan, that in turn improved lift 
during take-off and landing, and resulted in a 
higher fH'nnissible wing-loading. 


The object of the design was plainly to re¬ 
duce expenditure on tail and control surfaces 
to the absolute minimum. The overall dimen¬ 
sions which were thus achieved resulted in 
considerable savings in weight and produc¬ 
tion costs and, at the same time, offered im¬ 
proved flight performance. 

Blohm und Voss invested a considerable 
amount of research and development work 
in this aircraft. The chief designer himself re¬ 
turned to it time and again, often changing 
only the smallest of details, or the co-ordina¬ 
tion between tail and control surfaces, or al¬ 
tering the dimensions of various com|>onent 
parts. But at no lime did he divert from the 
basic concept which, in his opinion, was the 
right one. 


There were even practical trials of these 
unconventional aerodynamics, carried out in 
low-speed (light by a suitably convert 
ed Skoda-Kauba SkV light aircraft. The way 
ahead, first demonstrated by the P.208, was 
to be continued with the BV P.209, P.210 and 
BV 212. Even the layout of the BV2IS night 
fighter, although jet-powered, revealed its 
close relationship to its piston-engined fore- 
mnner. 


Above .vkJ beknv Blohm mul Voss P.20S 02. 
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Blohm und Voss P.208/03 

15th November 1944 


Over 60% of the BV P.208’s structure made 
use of steel. Well over half of the swept wing, 
for example, consisted of a stiffened steel 
shell which also served as an integral fuel 
tank. The short Duraluminum monocoque 
fuselage housed a welded steel pressure 
cabin. 

The aircraft’s performance would perhaps 
not quite have met the Luftwaffe’s require¬ 
ments. But the DB 603L was at least in series 
production at Daimler-Benz’s No.90 works, 
and the stage reached in design and develop¬ 
ment would have permitted detailed con¬ 
struction to have begun immediately. 

After the General Staffs upgraded require¬ 
ments, particularly in terms of endurance, 
which would have necessitated a change in 
design at the very least - and with the compa¬ 
ny becoming ever more deeply involved in jet 
fighter development - Blohm und Voss decid¬ 
ed to cease all further work on their high per¬ 
formance piston-engined fighter. 


Weights 

Empty equipped 
Loaded 

Max wing loading 


4,145kg 9,1381b 

5.005kg will) 600kg fuel 
II ,0331b with 1,3221b of fuel 
264kg'nr l.288Hvft*' 


Performance 


Emergency boost with MW 50 

Max speed 

790km/h at 9,000m 490mph at 29,500ft 

Initial rate of climb 

I8m/sec 59fVsec 

Tune to II,400m 

27 minutes 

Endurance 

1.85 hours at 9.000m 

Range 

1,230km (764 miles) at 9,000m 

Endurance and range given at maximum pennissible constant power. 

Armament 


Three 30mm MK 108 cannon as weapon-pack in nose.' 


Powerplant 

One Daimler-Benz DB 603L, liquid-cooled 12-cylinder inverted-vee 
engine with two-stage supercharger and supercharger air cooler with 
impeller inlet guide vane. Maximum take-off power l,361kW 
(l,825hp); with MW 50 injection: up to 1.566kW (2,100hp) with 3.4m 
(lift 2in) diameter four-blade propeller. 


Dimensions 


Span: 

9.50m 

31ft 2in 

Sweep 

30° at 0.25 chord 


Wing area 

I9.0m ! 

204.5ft 

Aspect ratio 

4.75:1 


Length overall 

9.20m 

30ft 2in 

Height overall (ex propeller) 3.46m 

Ilf) 4in 


Piston Engine Zenith 
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DORMER 


Dornier Do 335 developments 


Not unnaturally, the Friedrichshafen firm of 
Dornier based their proposal to the specifica¬ 
tion on the Do 335. This machine, the fastest 
piston-engined aircraft in the world to enter 
series production, had first flow n on 26th Ocl- 
ol>er 1943, and had proved its excellence 
from the very outset. The specification re¬ 


quirements of July 1944 seemed to have been 
made for Dornier - their prior experience 
with the Do335 could be utilised to the full. 
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Dornier P.247/6 high performance fighter 

Autumn 1944 



This project existed in at least six versions, 
which may have differed merely by power- 
plants. Further details are unavailable. 

The new single-engined design which, 
with its pusher powerplant and swept wings, 
made full use of modem aerodynamics, 
promised performance figures appreciably 
better even than those of the larger and heav¬ 
ier, but twin-engined, Do 335. 


Nor was that all: the pilot enjoyed far 
greater visibility and the installation of arma¬ 
ment posed no problems whatsoever. 

As far as was possible, the P.247 was to use 
a wide range of components taken straight 
from Do 335 production, such as the under¬ 
carriage and the tail surfaces, in order to min¬ 
imise development and production time. 


Powerplanl 

One Junkers Jumo 2I3J liquid-cooled 12-cylinder inverted-vee engine; 
special emergency rating wilh MW 50:1.671RW (2,2-IOhp): 3.0m (9ft 
lOin) diameter pusher propeller driven via an extension shaft. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

12.0m 

28° at 0.25 chord 

25m' 

6.0:1 

12.06m 

4.40m 

39ft 4in 

269ft : 

39ft 7in 

14ft tin 

Weights (estimated) 

Loaded 

6,000-6,200kg 

13,227-13.66811) 

Performance 

Max speed at ground level 

835krrvh 

5l8mph 

Armament 

Three 30mm MK 108 cannon as weapon-pack in nose. The aircraft 

could also operate as a fighter-bomber 




Piston Engine Zenith 
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FOCKE-WULF 


Focke-Wulf high performance fighter 
with Jumo222E/F 



Powerplant 

One Junkers Jumo 2226F Squid-coded four-row radi.il engine with 
two-stage supercharger. with MW 50 inpection for altitudes up to 
10.000m (32.S0M) and GM-I fraction for altitudes above lO.OCOm. 
Takeoff rating: I.SfcSkW (25C0bp): emergency power with MW 50: 
U63kW (2SOOhp). Junkers VS13 five-biaded pusher propeller of 3.4m 
(lift I in)dmen via an extension shift 


Dimensions 



Span 

1260m 

41ft 1 in 

Sweep 

2s' at 0 23 chord 


Wing area 

33.0m’ 

3SS2ft : 

Aspect ra!x> 

3.0:1 


Length tr.eral 

13.70m 

44ft Ita 

Height tntrall 

430m 

!4ft 9in 

Weights 



Empty equipped 

5340kg 

11.77211* 

Loaded 

6.730kg with 

14.83611) with 


850kg fuel 

1,87311) fuel 

Max wing loading 

204 kg/m ’ 

996IWI' 

Performance 



Max speed 

805krrVh 

500mph 


at II.000m 

at 36.000(1 

Initial rate of climb 

2l5nVsec 

70ftsec 

Time to 6.000m 

5.1 minlO.COOm 

10.7 min 

Range at max permissible 

I.IQOkm 

683 mites 

power 

at ll.COOm 

.it 36.000(1 

Range at economic cruise 

2390km 

1.833 tries 


a(7.COOm 

at23.00C<l 

Endurance at max permissible power 1 9 hours .U 

! ll.COOm 

Endurance at economic cruise 5.5 hours at ground level 


Armament 

One 30mm MK103 cannon in nose, plus two 30mm MG 2135) (MK 
213C) cannon to left and right of cockpit Ra<fio equipment Standard 
equipment for single-seal fighters with Funkgcrat (FuG - radio or radar 
set) 16ZY. FuG 25 and FuG 125 VHF R7. 


With the layout of the high performance fight¬ 
er already dictated to a great extent by the 
specification requirements, the proposals 
emanating from Focke-Wulf at Bad Eilsen 
were very similar in parts to those of Dornier. 
But Prof Kurt Tank and his team also attempt¬ 
ed to fulfil the even more rigorous require¬ 
ments of January 19*15. They continued work 
on their ‘Otto’ projects until Goring's can¬ 
celled the entire programme order on 22nd 
February. 

Compared to the 'Fighter with Jumo 
222C/D' of October 1942, the series of designs 
commencing in August 1944 clearly illustrat¬ 
ed Ihe aerodynamic advances made in the in¬ 
terim, as evidenced by Ihe configuration of 


the powerplant and the swept wings. General 
arrangement drawing No.0310 025-501, dated 
30th August 1944, showed the wing to pos¬ 
sess a sweep of 35° (which would have been 
more applicable to a jet fighter), whereas de¬ 
tailed drawing No.0310 025-506 of 2nd Octo¬ 
ber 1944 indicated that this had been reduced 
to 28°. 

The large surface radiators of 1942 had 
given way to a central, relatively well protect¬ 
ed fuselage-mounted radiator located ahead 
of the engine. This arrangement, which in¬ 
cluded a cooling fan to provide additional air¬ 
flow when laxying and during take-off, 
permitted a reduction in the radiator's sur¬ 
face area. Cooling air was delivered via iwo 
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wing root intakes to the radiator which, for 
aerodynamic reasons, was buried in the fuse¬ 
lage. Warm air was expelled through an an¬ 
nular slot positioned between the radiator 
and the powerplant. 

Pilot, armament, engine installation and all 
fuel were located within the fuselage, whose 
cross-section was determined by the size of 
the powerplant. 


The design department worked on this 
project until about the end of November 1944, 
in order subsequently to be able to compare it 
against the work of their competitors. A 
somewhat smaller version (span 11 m/36ft 
lin, loaded weight 6,096kg/ 13,4391b), pow¬ 
ered by the DB 603N with a take-off rating of 
2,05lkW/2,7501b), was also under develop¬ 
ment. In January/February 1945 Focke-Wulf 


modified this concept into the last known de¬ 
signs to result from this specification. Due to 
their greater range, these latter types were 
both larger and heavier. 


Focke-Wulf high performance fighter 
with Argus As 413 

1st October 1944 



Powerplant 

One Argus As 413 liquid-cooled 24-cylinder H-engine. take-off power 
2,984k\V (d.OOOhp), with two 3.1m (10ft 2in) diameter contra-rotating 
propellers driven via an extension shaft. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ration 

Length overall 

Height overall 

16.40m 

31* at 0.25 chord 

55m ; 

4.9:1 

14.20m 

4.70m 

53ft 9in 

592ft ; 

46ft 6in 

15ft 6in 

Weights 

Empty equipped 

8,000kg 

17,6361b 

Loaded 

9,800kg with 

21,6041b with 


1,400kg of fuel 

3,0861b of fuel 

Max wing loading 

I78kg/'m : 

868.9lb/ft : 

Performance 

Max speed 

820km/h 

509mph 


at 10,300m 

at 33.800ft 

Initial rate of climb 

2lnvsec 

69ft/sec 

Service ceiling 

14,100m 

46.250ft 

Time to 10.000m 

13 min 


Endurance 

2 hrs at 10,000m at max constant power 


Armament 

Two 30mm MK 103 cannon, plus two 30mm MG 2I3'30 (MK 213C) can¬ 
non in forward fuselage. Radio equipment: Standard fighter equipment. 


Work on this design commenced at the same 
time as that on the high performance fighter 
with Jumo 222E/F. For in response to Luft¬ 
waffe requirements, the intention was for an 
Argus As413 engine in the 4,000hp (2,984kW) 
power range - built around the main compo¬ 
nents of the Jumo 213 - also to be utilised. 

In contrast, for example, to Blohm und 
Voss, Focke-Wulf came up with an almost 
entirely new concept for this powerful en¬ 
gine. The prominent annular radiator located 
in the nose was regarded as one of the best 
solutions in terms of cooling efficiency and 
drag characteristics. But there were certain 
disadvantages, which could not be ignored: 
here was the ideal space for items as arma¬ 
ment, search radar or nosewheel compart¬ 
ment was automatically eliminated. 

Other considerations included impairment 
of forward visibility and the danger of fuse¬ 
lage laminar separation, especially when the 


slotted flaps were extended. Placing of cool¬ 
ing water delivery and drainage pipes may 
also have posed not insignificant problems. 

The chosen aerodynamic configuration 
featured forward-swept horizontal tail sur¬ 
faces (the ‘Victoria tail’) connected to wing 
rib trailing-edge extensions. Quite apart from 
the extremely stable structural bracing this 
arrangement provided, it also promised an 
appreciable reduction in drag. 

Focke-Wulf used this same tail surface 
arrangement, which was also the subject of a 
NASA study in the 1980s, on another project. 
This design of November 1944, for which no 
documentation is available, was apparently 
to have been powered by a Jumo 222E/F with 
provision for two additional BMW003 jet 
units. 


Piston Engine Zenith 
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The ‘Victoria tail* layout of the Argu* Ah-I 13- 
engincd Focke-Wulf project of 1st October 19*14. 



Focke-Wulf high performance fighter 
with Argus As 413 

20th February 1945 


Prof Tank’s design bureau based its concept 
for a high performance fighter with extended 
range on the October 1944 project powered 
by a Jumo 222E/F described above. 

Two proposals were put forward: a high 
performance fighter with the Jumo 222E/F or 
with the Argus As413. Apart from the power- 
plants, these two projxxsals differed only mar¬ 
ginally in dimensions. 


PowerpUnt 

One Argus As 413. takeoff power 29Mk\V (4.000hp). with two 
3im (lift 6in) diameter contra-rotating propellers 


Dimensions 



Span 

I5.20»n 

49ft lOin 

Sweep 

24 r at 0.25 chord 


Wing area 

42m' 

452ft' 

Aspecl ratio 

5.5:1 


Length overall 

15.35m 

SOft Min 

Height overall 

4.70m 

15ft Sin 


Weights 

Although no data are available, a loaded weight in the region of 
I0.l60-I0.668kg (10.0*10.5 tons) coukl be expected. 


PerfonnarKe 

No performance figures arc mailable: it may be assumed, however, 
that - with the exception of endurance (which al maximum permissi¬ 
ble constant power would be approximately three hours at 
10.00>n32.800ft) - the performance data for this design would show a 
slight improvement on those quoted for the high performance fighter 
with Asfl3ofl st October I9M. 


Armament 

One 30mm MX 103 cannon in the nose, plus twx>3fcnmMK 108 can- 
non to the left and right of the cockpit- 


Given a halfway normal development peri¬ 
od for the airframe, and assuming that the en¬ 
gines were available, the first examples of this 
machine could perhaps have been delivered 
to the Luftwaffe in 1948. In view of (tie rapid 
development of the jet fighter, with its lighter 
and simpler construction, questions as to the 
sense of pursuing such a course should al¬ 
ready have been asked as early as July 1944. 


The performance-enhanced Focke-Wulf 
Ta 152 could quite clearly have assumed the 
role of the piston-engined high performance 
fighter during any required period of transi¬ 
tion to jet operations. These last •Otto’ fighter 
projects continue to hold a fascination for the 
technically-minded even today, as they repre¬ 
sent the final chapter of an era which domi¬ 
nated aviation technology for decades. 
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Chapter Two 


Single-seat jets 


Germany’s plans for the production of a pur¬ 
suit or air superiority fighter, like so many of 
their armament programmes, followed a 
characteristically tortuous and uneven course 
with signs of a cohesive policy apparent only 
here and there along the way. The responsi¬ 
bility for this state of affairs rested with the po¬ 
litical leadership, and particularly with the 
Reich’s Air Ministry (Reichsluftministerium - 
RLM) under Hermann Goring, whose work¬ 
ing methods and nepotism had evoked criti¬ 
cism from both the Luftwaffe and the industry 
from a relatively early stage onwards. 

It all began in 1935 with the rigid insistence 
on just one standard fighter, and ended in the 
exact opposite: in utter disarray, which result¬ 
ed in new and improved types entering ser¬ 
vice much too late, or too hastily, or even not 
at all. As well as the constant changes in mili¬ 
tary requirements dictated by the course of 
the war, it was the plethora of parallel devel¬ 
opment programmes which, more than any¬ 
thing else, stood in the way of success. Here, 
too, a proper concentration of effort and re¬ 
sources was only in evidence at infrequent 
intervals. 

Thus, for example, the Messerschmitt Bf 109 
- dating back to 1934-35 - had to carry the 
main burden of the fighter war right up until 
the bitter end in 1945. 

Until Albert Speer’s Reiehsministerium fur 
Rustung und Kriegsproduktion (RfRuK- Reich 
Ministry of Armament and War Production) 
belatedly took over control of aerial re-arma¬ 
ment at the beginning of 1944, the leadership 
of the RLM had shown itself all but incapable 
of translating military and economic require¬ 
ments into practical measures. In their de¬ 
fence it has to be said that the outbreak of war 
found the Luftwaffe still in the throes of a peri¬ 
od of expansion and thus relatively unpre¬ 
pared, that the leadership’s at times totally 
wrong assessment of situations greatly ham¬ 
pered any rational planning, and that the time 
span in question was in an era of radical and 
far-reaching changes for aviation and weapons 
technology. 

But there were also the rivalries, jealousies 
and intrigues within the industry itself and, 
not least, the tendency on the part of Ger¬ 


many’s scientists and engineers - a tendency 
which would have been admirable under 
other circumstances - to examine, explore 
and develop almost to perfection any and 
every possible design project or promising 
scheme that came their way. All of which led 
to a veritable flood of projects which, even in 


the fighter sector, was to provide a spring¬ 
board for the future development of much of 
today’s military and commercial aviation 
technology. 

Broadly speaking, work on jet fighter pro¬ 
jects developed along the following lines: 
after Ernst Heinkel had successfully tested 



The Heinkel He 178 heralded the 
era of turbojet supremacy. 
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Messerschmitt Me 262 Schwalbe. 


the jet engine and proved its basic feasibility 
as a powerplant in the He 178, development 
work was to continue, albeit with no great 
sense of urgency; priority at first being given 
to existing and well-known technology. To¬ 
wards the end of the 1930s the RLM had stat¬ 
ed, with some justification, that for an 
imminent conflict - which, it was generally 
held, would be a brief one - proven aircraft 
types had to be available. Developments for 
any future hostilities were therefore not at the 
forefront of current interests.* 

Nevertheless, the new jet propulsion of¬ 
fered an unimaginable advantage in perfor¬ 
mance over any potential enemy. The fighter 
arm, in particular, would be the first to benefit 
from the increased speeds which would be 
achievable. 

Even before the outbreak of war, Ger¬ 
many’s two leading fighter aircraft designers, 
and producers of the then fastest aircraft in 
the world, Ernst Heinkel and Willy Messer¬ 
schmitt, had each begun work on a jet-pow¬ 
ered fighter. Constrained by the unreliability 
and low power output of the early jet tur¬ 
bines, both opted for a twin-engined layout. 
Although the effect of wing sweepback was 
already known of, wind tunnel test results on 
the exact behaviour of this new wing concept 
were not yet available. Both designs dis¬ 
played almost conventional aerodynamics. It 
was not until mid-1943 that new shapes 
began to replace previously familiar configu¬ 
rations to any great extent. One exception to 
this was Alexander Lippisch, whose intercep¬ 
tor, fighter and fast bomber designs displayed 
from the very outset his inherent genius for 
combining the new propulsion systems with 
his own brand of modern, almost timeless, 
aerodynamic forms. 

With the German Reich being pushed 
more and more on to the defensive, 1943 was 
to see an increase in new projects activity. On 
the fighter side, however, which was still 


failing to attract the necessary priority, devel¬ 
opment work was dominated by improve¬ 
ments to existing types and by new single-jet 
designs; the latter, as a result of the growing 
shortages in men and materials, being built in 
the simplest and most economical manner 
possible. But, as before, the jet engines now 
under development still constituted an ele¬ 
ment of uncertainty - and would continue so 
to do until the war’s end. 

At the close of 1942 and the beginning of 
1943, Bremen-based Focke-Wulf, creators of 
the successful Fwl90, joined in the pro¬ 
gramme then being launched to produce an 
efficient single-jet fighter to meet current re¬ 
quirements. 

Other manufacturers and design bureaux 
threw their hats into the ring: 

- Arado: wanted to build upon their good, 
but somewhat faded, reputation for 
fighter design and production. 

- Heinkekafter seeing no future for the 

He 280, and despite other major commit¬ 
ments, wanted to remain in the running 
at all costs. 

- Blohm und Voss: had very little experience 
to date in the fighter sector. 

During the first half of 1944, with the results of 
high speed and swept wing research becom¬ 
ing widely available, a number of advanced - 
mostly single-jet - designs began to appear, 
whose superior technology, it was hoped, 
would make up for the Allies’ overwhelming 
weight of numbers. That year also saw an in¬ 
crease in the number of manufacturers and 
designers keen to produce a jet-powered air 
superiority fighter in response to the huge and 
ever growing threat of the Allied bombing 
campaign; companies such as: 

- Junkers: whose capacity was already 
fully stretched with an extensive 
research programme and with work on a 
jet bomber. 


- Henschel: who were working on a very 
interesting project and, last but not least 

- the Horten brothers: whose small but 
highly efficient team were involved in 
developing a concept not unlike that of 
Alexander Lippisch. 

As the war dragged on, especially into its fifth 
and six years, there were shortages every¬ 
where: in the workforce, in airfields, in power- 
plants, in materials and - above all - in pilots 
with even a modicum of training. The plan¬ 
ners in Berlin tried to adapt to the situation. 
But what has been lost cannot be regained - 
and too much time and capacity had already 
been frittered away. 

In the second half of 1944, German aircraft 
manufacturers were issued with two specifi¬ 
cations, amongst others, for a single-jet fight¬ 
er. One laid down exacting technical and 
military requirements as the basis for a single¬ 
jet fighter, powered by the Heinkel HeSOll, 
intended as a future replacement for the Me 
262 Schwalbe (Swallow), and 

The second, an invitation to tender for a 
quick and simple to build, Volksjager or (Peo¬ 
ple’s Fighter), which was, however, soon 
‘overtaken’ by demands for even simpler and 
more basic machines. 

While the latter resulted in the technologi¬ 
cal dead end that was the He 162 (known as 
Spatz - Sparrow by Heinkel and with the unof¬ 
ficial name Salamander), the work begun on 
a successor to the Me 262 formed the basis for 
post-war fighter development as typified by 
such aircraft as the North American F-86 Sabre 
and the Mikoyan-Gurevich MiG-15 ‘Fagot’. 
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ARADO 


Arado Ar 234 developments 


With the Arado Ar 65 and Ar 68 biplanes this 
well-known company produced the first 
fighter aircraft for the Third Reich’s fledgling 
Luftwaffe. But although the firm’s design de¬ 
partment worked on a whole series of, at 
times, highly unusual fighter proposals right 
up until the war’s end - initially at Branden¬ 
burg on the Havel and later, from 1944, at Lan- 
deshut in Silesia - the early biplanes were to 
remain the sole examples out of all its fighter 
designs to enter series production. Much bet¬ 
ter known, and to be seen in various forms in 
the post-war years, was Arado’s other work 
on fast bombers, on unusual and heavily- 
armed general purpose aircraft, on very mod¬ 
em battle zone tactical transports and, not 
least, on the development of new wing 
shapes such as those adopted, in particular, 
by Great Britain. 


At the end of December 1941 Arado at¬ 
tempted for the first time to make use of a tur¬ 
bojet engine in one of its fighter designs. 
Project E.480 originated at the turn of the year 
1941-42. This envisaged the use of a jet tur¬ 
bine in conjunction with the Daimler-Benz 
DB 614 piston engine. 

A second, pure jet variant was planned at 
the same time. Unfortunately, all that remains 
as evidence of this work are performance dia¬ 
grams and weight tables. 

In May 1943, Arado tried to promote inter¬ 
est in a fighter version of their Ar234 Blitz 
(Lightning, Project E.370) then under con¬ 
struction for reconnaissance. But the RLM re¬ 
jected these overtures, pointing to the Me 262 
which was already flying and which had. 
moreover, been designed as a fighter from 
the outset. 

The company had to rethink their strategy 
for producing a viable fighter aircraft. 


In August 1943 the design department com¬ 
pleted an extensive study entitled. ‘Proposals 
for the further development of a fast two- 
seater’. This analysed and described in detail 
the future development of a two-seat multi¬ 
purpose aircraft (fast bomber, heavy fighter, 
reconnaissance aircraft, night fighter and all- 
weather fighter). 

Running to almost 100 pages, this study - 
signed by Dipl-Ing Walter Blume, but primari¬ 
ly the work of Dipl-Ing Wilhelm van Nes - 
dealt with the fighter question in an appendix. 
Van Nes argued in this context that what was 
required effectively to combat bombers was 
a long range fighter with a good rate of climb 
at all altitudes. He put forward three fighter 
proposals: one a pure twin-jet, one solely 
rocket powered, and one - the most favoured 
of the three - a ‘combination fighter’ with a 
mixed powerplant consisting of jet engine 
and rocket motor combined. 



Arado Ar234 fighter. 


Starting point for the development series: 
the Arado Ar234 VI7 with two BMW003s (and 
underwing rocket assistance take-off pods). 
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Arado target concept: 

TEW 16/43-15 ‘combination fighter’ 

20th March 1943 



Powerplant 

One turbojet in the l,500kP (3,:i06lb) thrust range. (Turbinenluflslrahl- 
Triebvverk • TL'turbojet engine 1500) eg Heinkel HeS 100-011; plus one 
booster rocket motor at altitudes above 10,000m (32,800ft) 


Dimensions 



Span 

10.30m 

33ft 9Kin 

Sweep 

25 4 at 0.25 chord 


Wing area 

I9.0m ! 

204.5ft ; 

Aspect ratio 

5.6:1 


Length overall 

11.75m 

38ft 6in 

Height overall 

2.80m 

9ft 2in 

Weights 



Empty equipped 

4.150kg 

9,1491b 

Take-olT weight 

6.670kg 

14,7041b 

Max wing loading 

350kg/m : 

7l.6lb/ft ; 

Performance 



Max speed 

856knvh 

531 rnph 


at 8.000m 

at 26.250ft 

with rocket motor 

approx 920km/h 

approx 571mph 


at over 10,000m 

at over 32,800ft 

Rate of climb 

33.4m/sec 

109ft/sec 

with rocket motor 

250m/sec (!) 

820fl/sec (!) 

Time to 8.000m 

32 secs with rocket motor 

Service ceiling 

13,300m 

43,600ft 

with rocket motor 

18,800m 

61,600ft 

Range 

1,200km 

745 miles 


at 12,000m 

at 39,000fl 

with rocket motor 

115km 

71 miles 


at 8,000m 

at 26,250ft 

Armament 



Two 15mm MG 151/15 cannon, plus one 30mm MK 103 cannon. 

Equipment 



Standard fighter RT equipment. Special features: Undercarriage fitted 

with special spherical tyres, primarily for reasons of space (housing 

mainwheels in wing section). 




This proposal almost anticipates the E.580, 
Arado’s later response to the Volksjiiger re¬ 
quirement. As with an earlier Focke-Wulf 
study, the similarities to the Heinkel He 162 
are clearly apparent. 

This advanced proposal stood very little 
chance of being realised, due primarily to the 
near insuperable problems which the intend¬ 
ed powerplant would have posed at that 
time. 


After the war the victorious Allies built a 
number of ‘combination fighters’ (mostly in 
prototype form only) for the interceptor role. 
These included the American Republic XF-91 
Thunderceptor, the French Dassault MD.550 
Mirage 1 and Sud-Est SE.212 Durandal and the 
British Saunders-Roe SR.53, all of which were 
abandoned in the development stage in 
favour of fast climbing fighters with more 
powerful afterburning turbojet engines. 
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Arado TEW 16/43-23 jet fighter 

3rd June 1943 



In May 1943 Arado had put forward to the RLM 
a proposal for an extremely heavily armoured 
fighter developed from the Ar234. But its pro¬ 
jected performance obviously failed to satis¬ 
fy, offering no appreciable advantages over 
the Me 262 which was already undergoing 


Powerplant 

Two Heinkel HeS 109-011 each rated at 1.300kP (2.8651b) thrust. 


Dimensions 

Span 

10.60m 

34 ft 9in 

Sweep 

25° at 0.25 chord 


Wing area 

20.0m : 

2l5.2ft ; 

Aspect ratio 

5.6:1 


Length overall 

9.40m 

30ft 9 Kin 

Height overall 

2.69m 

8ft 9!4in 

Weights 

Empty equipped 

4,480kg 

9,8761b 


with 2,520kg fuel 

with 5,5551b fuel 

Take-off 

7.000kg 

15,4321b 

Wing loading 

350kg/m ; 

mm 1 

Performance 

Max speed 

920knv'h 

571 mph 


at 10,000m 

at 32.800ft 

Initial rate of climb 

48m/sec 

I57ft/sec 


12,000m * 

39,000ft * 


* to be reached in six minutes 

Service ceiling 

12.000m 

39,000ft 

Armament 



One 15mm MG 151/15 cannon, plus two additional cannon 

(eg MK 213C). 




Special features 

Nosewheel equipped with space-saving spherical (vies. 


flight tests. Van Nes hoped, however, that by 
employing a swept wing, by reducing the 
overall dimensions and, above all, by fitting 
more powerful engines, he would achieve a 
higher rate of climb and an endurance suffi¬ 
cient to be able to offer an effective counter to 
Allied bombers. In terms of dimensions and 
weights the design was thus roughly compa¬ 
rable to the Me 262. The design was intended 
to permit speeds in the region of 1,000km/h 
(621 mph), Arado anticipated speeds in ex¬ 
cess of that figure. As a pure jet interceptor 
fighter, range and endurance figures would 
not have been particularly high; Arado of¬ 
fered no data in these areas. 


A 


Arado’s design bureau subsequently concen¬ 
trated on two-seat, fast general purpose or 
bomber aircraft. It was not until the closing 
months of the Third Reich that the company 
again put forward proposals for jet-powered 
fighters. In addition to their E.580 design 
(Volksjager specification) and the E.581 pro¬ 
posal for a successor to the Me 262, these con¬ 
sisted in the main of heavy fighters to be 
developed out of the Ar234, none of which, 
however, progressed beyond the drawing 
board stage. These latter proposals differed 
from the Ar234B and ’C reconnaissance- 
bombers only in terms of military equipment 
fitted and a new cockpit arrangement. 
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BLOHM UND VOSS 


The smaller companies involved themselves 
in the development of almost every kind and 
type of aircraft just as much as did the larger 
German manufacturers. The resulting rival¬ 
ries, with all their inherent drawbacks and the 
consequent dissipation of capacities, were a 
direct result of the RLM’s wasteful armament 
policy. It was a situation which did not im¬ 
prove until the advent of Speer’s Ministry to¬ 
wards the closing stages of the war. 

The long-established Hamburg shipbuild¬ 
ing firm of Blohm und Voss set up an aircraft 
manufacturing division in 1933. In the 12 
years until 1945 this division was responsible 
for no less than 215 projects, few of which, 
however, progressed to the factory floor, let 
alone into series production. 

Alongside their well-known large flying- 
boat designs, which were produced in some 
numbers, Blohm und Voss drawing boards 
gave rise to a whole range of highly unusual 
general purpose aircraft, reconnaissance 
types, dive-bombers, fighter-bombers, heavy 
bombers and - not least - fighters. 

The reasons for this exceptionally high de¬ 
gree of new project activity were twofold: 
arising from the fact that the works rarely had 
many of their own designs in full series pro¬ 
duction and, in the person of Dr Richard Vogt, 
Blohm und Voss’s unusually gifted and highly 


creative chief designer, who liked nothing 
better than to turn his back on the tried and 
tested and, with all the confidence of a mas¬ 
ter of his craft, to strike out along paths un¬ 
known. The work of Dr Vogt and his team 
represents an important contribution to avia¬ 
tion technology. Presumably at the instigation 
of the RLM, Dr Vogt began work on jet fighter 
development towards the end of 1942 and the 
beginning of 1943. 

Of the BV175 shipboard fighter and the sin¬ 
gle-seat, Jumo-powered P.190 (P - projekt, 
project) little more than the project numbers 
is known. With the strikingly modern looking 
BV 197 and the BV 198 high altitude fighter, Dr 
Vogt followed fairly conventional lines. But in 
the twin-jet P.202 fighter design he came up 
with a highly unusual solution to remedy the 
swept wing’s shortcomings in low-speed 
flight: the one-piece swivel wing, which had 
both positive and negative sweep at high 
speed. 

With the highly individual P.209, P.210 and 
P.212 designs Blohm und Voss attempted to 
produce a single-jet successor to the Me 262. 
Immediately prior to this the firm had been 
working on their Project 211 which, in the 
opinion of some experts, was the best pro¬ 
posal to come out of the Volksjager contest of 
September 1944. 


For his fighter projects, unlike all his other 
designs, Dr Vogt chose to use a symmetrical 
layout. Nevertheless, he introduced a profu¬ 
sion of new ideas with nearly every new 
drawing; ideas which would have required 
careful, and sometimes protracted, testing. 
Despite his work often departing from the ac¬ 
cepted norm, Dr Vogt never lost his sense of 
the practicable. He demonstrated this with, 
among others, his own unconventional BV 
141 reconnaissance aircraft. In the 1970s, it 
was NASA who proved the feasibility of his 
swivel wing concept in flight tests. 

The powers-that-be in the RLM and Tech- 
nische Luftrustung (TLR - Technical Air Ar¬ 
mament Board) often found it impossible to 
go along with his ideas. In the light of the then 
current situation, the expenditure required 
for the necessary research and development 
was simply too high. 


Blohm und Voss arc most associated with marine 
aircraft, for example, the prototype BV238 during 
trials on Lake Schaal, April 1944. 

Ken Ellis collection 
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Biohm und Voss P.197 

August 1944 


In terms of shape and aerodynamics a very 
clean twin-jet fighter design with powerplant, 
dimensions and weights comparable to that 
of the Me 262. The Hamburg firm moreover 
demonstrated - at least by mathematical cal¬ 
culation - that the performance of the Me 262, 
especially its maximum speed, could be im¬ 
proved still further by the use of modern aero¬ 
dynamics. 


What is not clear, quite apart from the pos¬ 
sible difficulties arising from the arrangement 
of the intake, is just how the problematical 
low speed properties of the swept wing were 
to be improved, as there are no aids such as 
slots or flaps indicated on the surviving origi¬ 
nal drawing. 

The general layout is reminiscent of many 
successful post-war designs. 



Powerplant 

Two Jumo 109-004 each rated at 890kP (1.9621b) static thrust, alterna¬ 
tively two BMW 109-003 each rated at 800kl> thrust (1,7631b). 


Dimensions 



Span 

11.1 Oin 

36ft 4!4in 

Sweep 

35° at 0.25 chord 


Wing area 

20.5m : 

220.6ft’ 

Length overall 

9.00m 

29ft 6in 

Height overall 

3.64m 

lift 10/:in 

Weights 



Take-off weight (Jumo 004) 

7,100kg 

15,6521b 

Max wing loading 

364kg/m’ 

70.8lb/ft ; 


Performance Data for two Jumo 004 at 100% thrust. 


Max speed l.060km"h 

658mph 

at 8,000m 

at 25,250ft 

Initial rate of climb 21 m/sec 

69ft/sec 

Height to be reached in 10.1 minutes 


10,000m 

32,800ft 

Service ceiling 12,500m 

41,000ft 

Armament 

Two 30mm Mk 103 cannon, plus two 15mm MG 151/15 cannon. 
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Blohm und Voss P.198 

1944 



Powerplani 

One BMW 109-018 lurtwjet raled 3.400kP (7,495kg) static thrust 


Dimensions 

Span (zero angle o( sweep) 

15.00m 

49fl 2in 

Wing area 

Aspect ratio 

33.5m J 

6.7:1 

360ft 

Length overall 

12.80m 

lift 10/iin 

Height overall 

4.60m 

15ft lin 

Weights 

Take-off w eight 

Max wing loading 

Ta 152H: 

7,250kg 

2l6kg/m ! 

295kgm ; 

15,9831b 

44.2ltv ft 

41.911*^ 

Performance 

Max speed (approx) 

1.000km h 

62lmph 

Initial rate of climb 

45msec 

147ft sec 

Service ceiling 

15.800m 

51.837ft 

Max range 

1.500km 

932 miles 

Armament 



One 55mm \fK 412 cannon (further dewJoptncnt of MK 112), plus two 
20mm MG 150 cannon. Armour-plating, pressure cabin, search radar. 
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In order to combat Allied bomber streams, 
and particularly the fast, high flying recon¬ 
naissance aircraft, the Luftwaffe had long 
been requesting a ‘Mosquito-Ccipable’ high al¬ 
titude interceptor fighter. 

Messerschmitt (latterly together with Blohm 
und Voss) and Focke-Wulf had been attempt¬ 
ing for some time to develop a special aircraft 
for this purpose out of their standard Bf 109 
and Fwl90 fighters respectively. But to up¬ 
grade a piston-engined aircraft for the role 
required a substantial investment in develop¬ 
ment costs to cover the complicated internal 


arrangements of engine, supercharger, inter¬ 
cooler etc. In addition, there was always the 
danger that a higher operational weight 
would nullify, at least in part, any improve¬ 
ment in high altitude performance gained 
from the increased power. 

Although the high altitude behaviour of the 
turbojet engine had not yet been fully investi¬ 
gated, this type of powerplant appeared to 
offer the possibility of producing a superior 
aircraft of simple construction. Consequently 
Dr Vogt combined a simple and aerodynami- 
cally straightforward airframe with the most 


powerful turbojet engine then underdevelop¬ 
ment, the BMW 109-018, and hoped by so 
doing to achieve a more than sufficient ad¬ 
vantage in terms of performance. The P.198 
proposal was obviously also used for purpos¬ 
es of comparison. 

There is no documentation available for a 
second high altitude Fighter design which was 
given the project number P.199. But this pro¬ 
posal, to be fitted with the far less powerful 
Jumo 004, was presumably intended as an 
‘intermediate solution’ fighter. 


Blohm und Voss P.202 

1944 



The intensive research into the swept wing, 
which had been going on since 1939, had 
confirmed the expected advantages to be 
gained at high speeds. But it had also brought 
to light a number of problems, among them 
low speed flight behaviour and difficulty of 
construction. Dr Vogt attempted to overcome 
these disadvantages by employing a one- 
piece swivel wing. 


Powerplant 

Two BMW 109-003 each rated at 800kP (1.7631b) thrust. 


Dimensions 

Wing may be slewed up to 3.?, roll and slip moments controlled 
automatically. 


Span (zero angle of sweep) 

11.98m 

39ft 3 ! in 

(al 35 c sweep) 

10.06m 

33ft Oin 

Wing area 

20.0m ! 

215ft' 

Length overall 

10.45m 

34ft 3>lin 

Height overall 

3.70m 

12ft tin 

Weights 



Take-off weight 

5.400kg 

II,9041b 

Max wing loading 

270kg'nv 

55.3lb/ft J 

Performance 



No data available. 




Armament 

Twox 30mm MK 103 cannon to left and right in forward fuselage, plus 
one 20mm MG 15!4» cannon centrally mounted in nose. 


In July 1944 Messerschmitt also investigat¬ 
ed this unusual method of producing variable 
sweep, tasking his Oberammergau project 
bureau with examining its feasibility, before 
finally deciding on a ‘standard’ variable- 
sweep wing, which he intended to use, 
among others, on his P. 1101 fighter, and 
which after the war was successfully flown 
on the American Bell X-5. Some 25 years later 


NASA ‘re-invented’ the one-piece swivel 
wing, successfully testing it on the Ames AD-1 
‘oblique wing’ research aircraft which first 
flew on 21st December 1979. The projected 
follow-up, a practical demonstration of this 
unusual concept on a large passenger-carry¬ 
ing airliner, is however still awaited. 
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FOCKF.-YVULF 


Compared to Hcinkcl or Mcsscrschmitt the 
Bremen firm of KockcAVulf was a relative 
latecomer to the field of jet fighter develop¬ 
ment. The reasons for this were no doubt the 
precedence given to. and the time and energy 
expended in. preparing the KockcAVulf Fw 
190 for series production: this aircraft making 
its o|>erational Luftwaffe debut in the late 
summer of 1941. 


O 


KockcAVulf were finally to embark on the 
new propulsion technology at the end of 1912 
when they modified a Kw 190 by replacing its 
bulky BMW SOI twin-row radial w ith a simple 
centrifugal jet engine of their own design. 
Similar conversions immediately after the 
end of the war would, incidentally, result in 
the Soviet Union's first jet fighters (eg the 
Yakovlev design bureau basing its Yak-IS on 
the piston-engined Yak-3U fighter). Due to a 
numlrer of technical inadequacies, plus other 
more basic considerations, this first projx>sal 
was quickly shelved. 

Professor Kurt Tank’s design department 
then immediately began work on a funda¬ 
mentally new study, incorporating the latest 
state-of-the-art technology, which was sub¬ 
mitted to the RLM at the beginning of 1943. 
The core of this study centred around two sin¬ 
gle-engined. heavily armed jet fighter propos¬ 
als utilising the smallest possible dimensions 
commensurate with their intended role. A tie- 
sign team had thus, at this early stage, already 
formulated the thoughts and concepts which 
would later result in the production of the 
Heinkcl He 102. 

Following on from this, the project engi¬ 
neers began work on a whole series of jet 
fighters culminating in 1945 w ith the Tank Ta 
183. a design which - to anticipate events 
somewhat - had a great influence on. above 
all. Soviet |>ost-war jet fighter development. 
The first design of this series, that of March 
1943. clearly revealed its direct descent from 


a piston-engined fighter: not least by the re¬ 
tention of a tailwheel undercarriage layout. 
As this would undoubtedly have led to unsat¬ 
isfactory laxying and ground-handling char¬ 
acteristics. this first pro|>osal quickly gave 
way to a second design, which featured a 
nosewheel tricycle undercarriage. In June 
1943 the project engineers worked on this 


liiili.il jtrl thoughts from Kovke-Wiilf: replacing the 
BMW SOI twin-row radial with a centrifugal jet 
engine. John Weal 

second proposal to a detailed design stage, 
only then to realise that such a layout, with 
the nosewheel positioned immediately in 
front of the engine intake - the latter itself en¬ 
joying only minimal ground clearance - 
would inevitably |>ose unavoidable dangers, 
such as stone ingestion if o|>orated from tin- 
surfaced forward landing strips, for example. 
In addition, it was feared that the |K>\vcrplont 
w ould suffer serious damage in the event of a 
belly landing. Consequently the third design, 
of November 1943, was provided with a |m>w- 
erplant faired into the contours of the fuse¬ 
lage. While ibis eliminated the weaknesses of 
the second design, the proposed hooded en¬ 
gine intakes produced increased drag which 
would, in turn, lead to a marked deterioration 
in estimated performance. 

Immediately thereafter, in December 1943. 
KockeAVulf struck out in a new direction: 
Tank’s project engineers opting for a twin 


rudder arrangement supported by taillroonv 
attached to a reduced-span mainplane. Kn 
ginc air for the jet powerplant was to l>e deliv 
cred via more aerodvnamically efficient side 
intakes. To improve rate of climb, provision 
was made for two additional, jettisonable 
rocket engines. 

litis pro)K>sal provided the basis for the se¬ 
ries of Flitzer (Whizzer or Dasher) designs 
which would occupy the bureau’s energies 
until finally superseded by the Tal$3 in De- 
ceml>er 1944. 

In Great Britain, in the meantime, the de 
Havilland DILI00 Vampire (nicknamed ini¬ 
tially ‘Spider Crab’) had appeared. Very simi¬ 
lar in layout lo the proposed Flitzer, this had 
already successfully made its maiden flight 
on 20th September 1943. Although it did not 
see service in the Second World War, the 
Vampire was built in large numbers and is still 
flying today in the hands of ‘warbird’ enthusi¬ 
asts. After design number four also promised 
to be anything but satisfactory in terms of hor¬ 
izontal speed. Tank dared all. making the one 
big technological leap which, at that time, 
was available only to German aircraft manu¬ 
facturers: with design numtrer five of January 
1941 he forsook the path of conventional 
aerodynamics and designed a machine with 
sharply swept, thin profile wings ami a so- 
called *T* tail consisting of swept horizontal 
tail surfaces sitting atop an equally swept nar¬ 
row chord fin and rudder. Now oquipjKd 
with the more |X>vverful Hcinkcl HeSOll en¬ 
gine. this aircraft also l>oasted much smaller 
overall dimensions, the result of the skilful 
layout and arrangement of its major compo- 
nents. lire basic design for the Ta 183 was on 
the boards. 

Following on its heels, and for purposes of 
comparison, a greatly improved Flitzer model 
was designed in February 1944. This jet fight¬ 
er. design number six, featured a moderately 
to those of the Vampire, now being located in 
the wing roots. 
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It was also powered by the Heinkel HeSOl 1, 
plus an integral auxiliary rocket motor manu¬ 
factured by Messrs Hellmuth Walter of Kiel. 

How next to proceed? While continuing 
with the theoretical work, Tank also ordered 
the construction of free-flying 1:10 scale mod¬ 
els of both the fifth design (known in-house 
as Huckebein after a well-known cartoon 
character) and the sixth (Flitzer) in order to 
carryout practical tests. These free-flight trials 
gave rise to some misgivings as to the flying 
characteristics to be expected from design 
number five. Doubts were also expressed re¬ 
garding tail flutter of the extremely narrow, 
sharply swept fin and rudder and, not least, 
the installation of the undercarriage was also 
posing problems. 

Kurt Tank decided to defer further work on 
the fifth design and to concentrate instead on 
developing the Flitzer project, with which he 
initially participated in the tender for a single¬ 
jet fighter replacement for the Me 262. It was 
not until later in 1944, when Focke-Wulf saw 
no further possibility of increasing the still in¬ 
adequate top speed of the Flitzer, that Tank 
returned to the fifth design of the previous 
January. Under his leadership the design bu¬ 
reau recommenced work on this project, 
now designated Ta 183, which, by the war’s 
end, was showing signs of great promise. 

A somewhat unusual development of the 
basic Flitzer programme was the seventh de¬ 
sign of July 1944 which was a proposal for a 
strike fighter version to be powered by an HeS 
021 turboprop engine. As there was a require¬ 
ment for such an aircraft, and as a basically 
similar powerplant was already in existence, 
this proposal was given serious considera¬ 
tion. Despite further development, this pro¬ 
ject was also to fall victim to the decision, 
taken at the end of 1944, to concentrate on 
the Ta 183. In the light of the desperate situa¬ 
tion in which the German Reich found itself, 
the demise of design number seven was in¬ 
evitable: the expenditure involved in develop¬ 
ing and maintaining such a fighter aircraft 
with its specialised engine, shaft, gearing and 
propeller was simply too great. 

One minor idiosyncrasy of the Focke-Wulf 
design department should also be men¬ 
tioned. Unlike other manufacturers, the firm 
did not use its own internal project number¬ 
ing system. Their work was either allocated a 
number by the RLM, or the designs and pro¬ 
ject descriptions were simply numbered se¬ 
quentially. Some sources identify Focke-Wulf 
projects by their drawing numbers. This is in¬ 
correct and can lead to confusion. It must be 
realised that a single project could well con¬ 
sist of several or more drawings, each differ¬ 
ing at the very least in the final digit, and thus 
displaying apparently different numbering. 
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De Havilland DH.100 Vampire prototype during 
roll-out at Hatfield on 16th August 1943. Britain’s 
Flltzer, it undertook its maiden flight four days 
later. Ken Ellis collection 


Flight tests with a model of the fifth Focke-Wulf 
design at Bad Eilsen. 


The fifth Focke-Wulf air superiority design. 
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Focke-Wulf Proposal 1 

7th December 1942 



Powerplant 

B\IW PJ002 turbciet (predecessor of the BMW 10WG3) rated ui tCOfcP 
(13223)) sWbc thrust. of cm Junkers Juro 001 raced at 63$kP (1399(b) 
stabc thrust (1912 specification) 


Dimensions 


Span 

2(ft 

10(ft 

Sweep 

39* negative 


Mirgarea 

Itm 

ISO (ft 

Aspect ratio 

W:\ 


Prcfle 

\ACA 000012*1.1 ». ssmmetncal profile 


with \T*> thickness raio 

Length 

1030m 

mV* 

Weights 



Empty equipped 



wiffi BMW P3302 

l<Ofcg 

4.1K*> 

Takc-ofl weight 



with BMW P.3302 

3.000kg 

6.6131) 

with JumoOOl 

3350kg 

7,3851b 

Max wing loading 

239kg/m' 

48.91b,If 

Performance 



Max speed, approx. 



IflW thrust 

WWkruh 

497mph 


at 8,000m 

at26v250ft 

130^ boost with Junto 004 

Wtonb 

577mph 


at 1300m 

at 11,750ft 

Initial rate of c5mb 



at lOO\ thrust 

lltn'sec 

Msec 

at 130^ boost 

21.7ms 

71ft sec 

Service ceing 

lOJOOm 

35300ft 

at ISO'V boost 

I3.60>n 

u.eocft 

Endurance tfmins 

ate.coom 

19.750ft 

90 mins 

at 12.000m 

39j250ft 


Armament 

Two 3>nm \K 10S <affwj 15mm \JG 1511S carnofi 
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Powerplant 

Data for Ihe Heinkel He 162 is given for purposes of comparison. 

One BMW P.3302 rated at COOkP (1,3221b) static Ihmst, provisional data. 
(He 162: one BMW 109-003A rated at SOOkP -1.7631b-static thrust) 


An alternative to Proposal 1 with convention¬ 
al aerodynamics, likewise taken from the 
study ‘Basic Principles for the Design of a Tur¬ 
bojet-Powered Fighter’. In effect, Focke-Wulf 
was anticipating the design of the Heinkel He 
162 Volksjager. It must be presumed that the 
Technisches Amt ((he RLM’s technical office 
responsible for the design, development and 
maintenance of equipment) used these pro¬ 
posals as a basis for their September 1944 
specification calling for a ‘Single-engined jet 
fighter of the simplest and cheapest construc¬ 
tion powered by the BMW 003’. Such con¬ 
cepts were certainly known and were not 
‘developed within a few days’. 

Together w ith those of Alexander Lippisch, 
these designs constituted the first steps taken 
in Germany towards production of a single¬ 
seat, single jet engine air superiority fighter. 


Dimensions 


Span 


8.20m 

26ft 10 :in 


He 162 

7.20m 

23ft 7in 

Wing area 


I4.00m ; 

150.6ft‘ 


He 162 

11.16m' 

120ft 3 

Aspect ratio 


4.8:1 



He 162 

4.65:1 


Length overall 


9.25m 

30ft 3/nn 


He 162 

9.05m 

29ft 8in 

Weights 




Empty equipped 


1.900kg 

4,1881b 


He 162 

1,610kg 

3,5491b 

Take-off 


3.000kg 

6,6131b 


He 162 

2.541kg 

5,6011b 

Max wing loading 


214kg'nr 

43.81b'ft : 


He 162 

228kg/m : 

46.7lb.ft 3 

Performance 




Maxspeed (approx) 

800km/h 

497mph 

(approx) He 162 

840km/h 

521mph 

Initial rate of climb 


II m/sec 

36ft/$ec 


He 162 

21.5nVsec 

70ft 6ir\sec 

Service ceiling 


10,800m 

35,400ft 


He 162 

12,000m 

39,250ft 

Endurance 45 mins 


at 6,000m 

20,000ft 

48 mins He 162 

at 6,000m 

20,000ft 


Armament 

Two30mm MK 108 cannon plus two 15mm MG 151/15 cannon (He 162: 
lwo20mm.\IG 151/20cannon). 
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Focke-Wulf second design 

9th June 19*13 



From the series of seven designs, described 
above, with which FockeAVulf laid the foun¬ 
dation for their further fighter development. 
This design, the subject of extensive re¬ 
search, displayed a layout also examined in 
1943 by Messerschmitt and. somewhat later, 
by Blohm und Voss. Calculations showed that 
the use of modern aerodynamics did not 
promise any appreciable speed advantage. In 
addition, further investigation and wind tun¬ 
nel tests indicated the distinct disadvantages 
inherent in a swept (leading edge) wing in 
terms of construction and. above all. in low 


speed flight performance. The main reasons 
for the adoption of a ventral engine arrange¬ 
ment were accessibility - ie ease of main¬ 
tenance for the then still highly unreliable 
ixnverplants - and reduction of duct losses. 

The disadvantages of this concept were, as 
already described, the |x>sitioning of tl»e 
nosewheel immediately ahead of the jet in¬ 
take. the increased drag offered by the exter¬ 
nally mounted pou'eiplani and the attendant 
dangers involved in a belly landing. The all- 
metal aircraft was to be constructed of Dura¬ 
luminum and steel. 


The second Fockc-Wulf proposal, with underslung 
turbojet: initial layout. 



one Arias knw KWOK* wfcxJ a! 1.01 Sk? (22$7k) stabc thrust with 
120% bx*t imP (TjWSty On*!. 


Main design for the second Focke-Wulf 
fighter proposal. 


DimeroR** 

Span 

Wing area 

Anted ratio 

Length email 

S.TOm 

13.0m 

M: 1 . 

JbtSm 

31ft 9-jin 

101.4ft 1 

32ft 3^i 

Weights 

Empty equipped 

2.410kg 

5.31311) 

Take-off 

3.1350kg 

7,3851b 


with 700kg fuel 

with 1,5431b fuel 

Max wing loading 

223kg.ni 

Cxblbfr 

Performance 

Max speed 

tamo 0018. IC0% thrust 


5l5mph 


jt I.CCCm 


Juno CMC at 120% tost 

STCkmh 

SKmptv 


at I.COOm 

at l3,0CCft 

Initial rate of (irrb 

20msec 

OSAsec 

Service ceSng 

!2.XCm 

to.acft 

Max range 


»7mks 

Armament 

Two fusefege^rajrted UK 1C$ or UK 103 camoo. plus two 

20mm MG 131 ?0 carroct in wire: roots 
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Focke-Wulf turboprop strike fighter 

July-December 1944 



Post-war American equivalent of the turboprop fighter, the Republic XF-84H. 


Focke-Wulf foresaw a number of advantages 
in this projected turboprop-powered strike 
fighter developed out of, and in parallel to, the 
Flitzer. The DB109-021 turboprop, developed 
by Daimler-Benz AG from the Heinkel HeS 
Oil, promised high thrust, especially at or 
near ground level. This would have permitted 
the turboprop strike fighter to take-off from 
even the smallest forward landing strips with¬ 
out rocket assistance. It would have been par¬ 
ticularly suitable for low level operation, eg as 
a fighter-bomber. 

In the fighter role it was superior to every 
piston-engined machine. It would have out¬ 
classed the pure jet fighters (of that period) in 
take-off, climb and acceleration. It also pos¬ 
sessed appreciably greater endurance and 
longer range. 

In layout this first turboprop fighter design 
(Focke-Wulf design number seven, 7th July 
1944) replicated almost exactly the Flitzer 
proposed of February 1944 (the sixth design) 
with its twin-boom arrangement already fa¬ 
miliar from the Fw 189 Uhu (Owl). 

In its final form, as projected at the end of No¬ 
vember 1944, the turboprop strike fighter had 
been almost completely redesigned. More 
reminiscent of the Tal83, it now possessed a 


sharply swept wing and orthodox (central) 
tail unit. The powerplant, however, remained 
the same. 

After the war the Americans produced the 
Republic XF-84H (originally XF-106), an ex¬ 
perimental turboprop fighter which had also 
originated out of a pure jet fighter design - the 
F-84F Thunderstreak. After the construction 


of two prototypes, and despite promising per¬ 
formance figures, the Pentagon cancelled 
further development. Like the earlier Focke- 
Wulf projects before it, it too had obviously 
fallen victim to the overcomplicated power- 
plant arrangement and high development 
costs. 


Focke-Wulf turboprop strike fighter seventh design 

Fighter and fighter-bomber project developed from the Flitzer design; 
work initiated in July 1944, data as of 18th August 1944. 
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Povrerplant 

Ore Daimler-Beiw DB I0*>-021 turboprop (Ixxm.nI upon HeS 011) of 
mixed construction with countershaft. gearing and 2$m (9ft 2in) dram- 
eter threebbded variable pitch propeller Takeoff rating: l.-tS&W' 
(2,000hp) with 770kP(1.697%) revdu.il thrust. 


Dimensions 


Span 

$C0m 

26ft 2Sn 

Sweep 

30^ at 025 chord 


Wing area 

I7.0nr 

182.9* 

Aspect rabo 

376:1 


Length overal 

9.00m 

29ft to 

Height weral 

265m 

8ft Sn 

Weights 



Empty eqjppcd 

3/5S5Lg 

7.903b 

Fuel load 

1.128kg 

2.4KJb 

Loaded 

S.WOkg 

11.0221) 

Max wing loading 

25Mkgm 

00.21b It 

Performance 



Max speed at ground level 

845km b 

525vn|>}i 

at 10.000m (32,800ft) 

910km4i 

565mpb 

Initial rate of climb 

40nV$ec 

I31fl/sec 

Max range 

1 .-160km 

907 miles 


al 10.000m 

at 32.800ft 


Endurance (at ground level) IQ min (fully loaded) 

70 min (economic cniisc) 


Armament 

Standard armament: mo fuselage-mounted 20mm MG 213 cannon 
firing through propellef (fisc plus two wing-mounted 20mm cannon. 
Projected variants: 

two fuselage-mounted 3ftnm MX103 cannon, or 

two fuselage-mounted 5>mm MX 103 plus two wing-mounted I Smm 

MG 131 IS cannon, or 

two fuselage-mounted 2ftnm MG 15113 plus two wing-mounted 
StavmMX 10$ cannon 



Fockc-Wuir# turboprop strike lighter; the seventh design. 




Focke-Wulf turboprop strike fighter 

November 1944 
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Powerplant 

Daimler-Benz DB 109-021 turboprop (based upon He S 011) of mixed 
construction with countershaft, gearing and 2.8m (9ft 2in) diameter 
three-bladed variable pitch propeller. Take-off rating: 2,984kW 
(2,OOOhp) with 770kP (1,6971b) residual thrust. 


Dimensions 



Span 

8.20m 

26ft 10/iin 

Sweep 

31° at 0.25 chord 


Thickness ralio 

10% 


Wing area 

I7.5m ( 

188.3ft 1 

Aspect ratio 

3.84:1 


length overall 

10.80m 

35ft 4!4in 

Height overall 

3.10m 

10ft lin 

Weights 



Empty equipped 

3.396kg 

7,4861b 

Fuel load 

1,200kg 

2,6451b 

Loaded 

4,900kg 

10,8021b 

Max wing loading 

280kg''m ; 

57.3lb/ft ! 

Performance 



Max speed 

OOOknvh at 9,000m 559mph at 30,000ft 

Initial rale of climb 

39nv'sec 

I28ft/sec 

Max range, fully loaded 

1,020km at 7,000m 

633 miles at 23,000ft 

Endurance, fully loaded at 7,000m 

1.17 hours 


Armament 

One engine-mounted 30mm MK 103 cannon firing through propeller 
hub, plus two fuselage-mounted 20mm MG 213 cannon. 


Having now recognised the inherent defi¬ 
ciencies of the basic Flitzer concept, Focke- 
Wulf completely redesigned the turboprop 
strike fighter in a new, aerodynamically im¬ 
proved form. 


Focke-Wulf turboprop strike fighter. 



Focke-Wulf twin-engined jet fighter 

November 1944 



Based upon the work carried out on the sin¬ 
gle-jet Me 262 successor and the turboprop 
strike fighter, Prof Tank submitted a proposal 


for a relatively heavy twin-jet fighter which 
could also be employed as a fighter-bomber 
and in the role of long range patrol fighter. 
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Powerplant 

Two Heinkel HeS 011 each ratal at I j300kP (2,8621b) sialic Ihnisi. 


Dimensions 



Span 

1230m 

IlftOin 

Sweep 

»’ at 0.25 chord 


Wing area 

39.0m 

419ft’ 

.Aspect ratio 

40:1 


Length overall 

12 75m 

41ft 9 in 

Height overall 

406m 

13fi3.cn 


Above (Smensioos same for a3 three intended rolev 
fighter (F). fighter-bomber (FB) and long range fighter (LR) 


Weights 


Loaded F 

:.mg 

163131) 

FB 

9.000kg 

I9.$4IR) 

LR 


19.510ft) 

Max wing loading F 

190kg tn : 

38.91) fl’ 

FB 

231kg nv 

47.31b ft 

LR 

227kgin 

46.41)71 

Performance 



Max speed at F 

l,078km/h 

669mph 

8,000m (26,250ft) FB 

l,074knvh 

667tnph 

LR 

1.068kmfi 

663mph 

Initial rate of climb F 

25,'lm/sec 

83ft/sec 

FB 

20.6nvsec 

67flsec 

LR 

20.2nv'xec 

66ft sec 

Max range at 11.000m (36.000ft) at max economic cruise 

F 

1.370km 

$51 miles 

FB 

l.$Wkm 

1.019 miles 

LR 

2.110km 

1.516 miles 

Max endurance at 11.000m (36.0000) al max economic cruise 

F 

2.17 hours 


FB 

2.4$ hours 


LR 

3.7$ hours 


Sen ice ceSng F 

15.000m 

49.0.0ft 

FB 

14300m 

47300ft 

LR 

I4.«»m 

46.000ft 


Armament 

Four 30mm MK 10$ cannon or (our 20mm MG 213 cannon in nose 
(al variants) plus: 1 .OOOkg (2.2001)) jettisonaWc load (LR) 


In terms of dimensions, weights and en¬ 
gine power, these figures are an excellent ex¬ 
ample of the realistic nature of Focke-Wulfs 
projected figures. The Focke-VVulf rate of 
climb for the fighter-bomber and the long 
range variant was about 15 minutes to 
10,700m. 

An interesting comparison study is provid¬ 
ed by the data for the American McDonnell 
XF-88, prototype for the well known F-101 
Voodoo which saw service in large numbers. 

Compared to the swept-wing Me 262 devel¬ 
opment project (HG 111), the Focke-VVulf pro¬ 
posal would certainly have been slower bul. 
due to its lower wing loading, it would have 
proved superior to the former in both the 
climb and turn and, not least, in its weapon 
and load carrying capacity. 

Further work on the design was deferred in 
favour of the single-jet fighter project, hut it 
subsequently served as Ihe basis for Focke- 
Wulfs jet-powered night and all-weather 
fighter designs. 


McDonnell XF-88 comparison data 


Powerplant 

Twd Westinghouve XJ34-WE-I3 twbojets each ratal al 
(1,361kg) static thrust. 


Dimensions 


Span 

39ft Nn 

1209m 

Sweep 

35' al 0.25 chord 


Wing area 

350ft 

32.5m 

Aspect ratio 

43:1 


Length overall 

54ft I'/Jn 

1650m 

Heigh! overall 

17ft 3in 

536m 

Weights 



Empty equip{>ed 

12,1401) 

5307kg 

Takc-ofl 

18.4961!) 

8390kg 

Max wing loading 

5231) fr 

258kgin ; 

Performance 



Max vj>eed al gicuind level 

641mph 

l,032km/h 

Rale ol climb lo 35,0001) (10,700m) 

14.5 minutes 

Range 

1,736 miles 

2,795knt 

Armament 

Six 20mm cannon 




Had detailed discussions about this design 
taken place, strong criticism would no doubt 
have been voiced about the length of the in¬ 
take duct required for the two jets, the 
amount of additional space this occupied and 
the increased drag thus generated. Possible 
solutions, such as wing root leading edge or 
fuselage side intakes, could then have been 
implemented by Focke-Wulf; as was suc¬ 
cessfully demonstrated some years later in 
the USA bv. among others. McDonnell with 
their XF-88 (which was then developed into 
the F-101 Voodoo) and F3H Demon. 



McDonnell XF-88; predecessor of the F-101 Voodoo Ion# range fighter. 


58 


Liftwaffe Secret Projects: Fighters 1939-1945 












































HEINKEL 


The name Ernst Heinkel will forever be linked 
to two outstanding and pioneering events in 
aviation history: the creation of the first air¬ 
craft to be powered by a liquid-fuel rocket 
motor, the He 176; and the development and 
construction of the world’s first jet aircraft, the 
He 178. The powerplant of this latter epoch 
making machine, which first flew on 27th Au¬ 
gust 1939, was likewise a product wholly of 
the Heinkel factory. Behind both it was 
Heinkel himself who was the decisive driving 
force. Like Messerschmitt, he too had set 
himself the task of building the fastest aircraft 
in the world. Consequently he regarded the 
creation of extremely fast, superior fighter air¬ 
craft as his own particular forte. 

When the RLM discontinued tests and fur¬ 
ther development of the rocket-powered He 
176, Heinkel attempted to build upon the suc¬ 
cess of the purely experimental He 178 by 
seeking a contract for the series production of 
its immediate successor, the twin-jet He 280. 
But for a variety of reasons major success 
eluded him. It was his rival Messerschmitt 
who came out on top with contracts for a pis¬ 
ton-engined pursuit fighter (Bf 109), for a rock¬ 
et-powered interceptor (Me 163) and for a 
twin-jet fighter (Me 262). 

Despite these setbacks the Heinkel works 
remained involved in jet fighter development 
until the end of the war, making their mark 
lime and again with a number of highly indi¬ 
vidual proposals and projects. In 1943, follow¬ 
ing an RLM directive, they produced their first 
designs fora Jumo004-powered fighter. Des¬ 
ignated the P. 1069, this was very similar in lay¬ 
out to Focke-Wulfs Design number two of 
June 1943. 

When it became apparent that the perfor¬ 
mance of the unswept, mid-wing P.1069 
would not come up to expectations, two fur¬ 
ther fighter projects appeared before the end 
of that same year. Under the guiding hand of 
Heinkel's head of projects Siegfried Gunter, 
these explored new territory; the P.1070 pro¬ 


posal being a twin-jet, tail-less aircraft, while 
the P. 1071, similarly powered by two Junkers 
Jumo 004 turbojets, featured an asymmetri¬ 
cal fuselage arrangement. Unfortunately, 
there is no documentation available relating 
to this work. 

Project P.1073 of July 1944 represented a 
most interesting venture. Here, probably for 
the first time in the history of aviation technol¬ 
ogy, Gunter submitted a proposal for a fighter 
based upon the concept of ‘area rule’ as 
patented by Junkers in March 1944. Heinkel 
returned to this project at the beginning of 
September to provide the basis for their first 
proposals to meet the requirement for the 
single-jet successor to the Me 262. 

Gunter even used the P.1073 as a starting 
point when submitting his first designs in re¬ 
sponse to the so-called crash programme to 
design and build a ‘Single-seat fighter of the 
simplest construction to be powered by the 
BMW 003’. Consequently, the first documents 
relating to this project, also of September 
1944, bore this designation. Heinkel was 
awarded the contract and the aircraft was 
built in record time under the RLM designa¬ 
tion 8-162 (or He 162). 

Gunter was less successful with his propos¬ 
als for a successor to the Me 262. At the begin¬ 
ning of 1945 he therefore decided to embark 
upon a completely new design designated 
the P. 1078. But this bold venture, too, failed to 
win favour with the Deutsches Forschungsin- 
stitut fur Luftfahrt (DVL - German Aviation Ex¬ 
perimental Establishment) who had been 
brought in to act as consultants. They object¬ 
ed above all to the, in their perception, insuffi¬ 
cient maximum speed and to the ‘risk- 
associated’ layout. This judgement decided 
the official bodies against awarding a devel¬ 
opment contract. In the summer of 1945 
Siegfried Gunter and part of his team contin¬ 
ued work on this project under American su¬ 
pervision at Penzing near Landsberg and 
even went on to develop several alternatives. 


Heinkel capitalised on the head start given by the 
pioneering He 178 to produce the twin-jet He 280. 
Production success went instead to Messerschmitt. 
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Specifications from Heinkel Datasheet No. 1417a 


Powerplant 

Two Heinkel HeS 011 each rated at l,500kP (3,3061b) static thrust or 
two Junkers Jumo 004 each rated at I.OISkP (2.2371b) static thrust 


Dimensions 




Span 


12.00m 

39fl3in 

Sweep 


30* at 0.25 chord 


Wing area 


22.0m : 

236ft 

Aspect radon 


65:1 


Profile thickness 


m 


Length overall 


10.32m 

33ft lOin 

Height overall 


3.40m 

lift tin 

Weights 




Emph equipped 

HeS 

4.410kg 

9.7221) 


Jumo 

4.110kg 

9.0601) 

Take-off 

HeS 

6.100kg 

13,44 Tib* 


Jumo 

5.800kg 

12.786I)* 

Initial wing loading HeS 

277kgm’ 

56 71b ft' 


Jumo 

264kgm 

54.0R>H ! 

* each with 1.500kg (3.3061b) of fuel in protected fuselage tanks 

Performance 




Max speed. 

HeS 

I.OIOkmlih 

627mph 


Jumo 

940km/h 

584mph 

Initial rate of climb 

, HeS 

35nvsec 

ll4fl/sec 


Jumo 

31 m/sec 

101 ft/sec 

Time to 11.000m 

HeS 

10 minutes 

(36,000ft) 


Jumo 

14.5 minutes 


Service ceiling 

HeS 

14.000m (approx) 

46.000ft 


Jumo 

12.000m 

39.250ft 

Max range 


I.OOOkm 

621 miles 

Max endurance 

HeS 

59 minutes 



Jumo 

76 minutes 


With 1.000kg (2.2011)) additional fuel in two underwing tanks: 

Max range 

HeS 

1500km 

932 miles 


Jumo 

1.600km 

991 miles 

Max endurance 

HeS 

100 minutes 



Jumo 

128 minutes 



Armament 

Three 20mm MG 1512a cannon below pilot's seal to left and right of 
ibecockpd 


In a similar manner to Blohm und Voss with 
their P.197, Heinkel also attempted, under 
commission from the RLM. to improve the 
flight performance of the Me 262 by use of the 
most modem aerodynamics. The expected 
entry into serv ice of enemy jet fighters meant 
that, most important of all, a higher maximum 
speed was required. In addition, the project 
engineers were also considering the use of 
more powerful engines. 

Part of the specification stated ‘If enemy 
single-seat jets enter service, the superiority 
of the Me 262 can no longer be counted upon 
because its conventional unswept wing, with 
the underslung engine nacelles, creates too 


much drag.’ This was a reference to area rule; 
it went on to say: *A new design can only be 
justified if it offers a substantial increase in 
critical speed over the Me 262. Such an in¬ 
crease presupposes the thinnest possible, 
sharply swept wing but also, above all, a ma¬ 
terial improvement in the design and arrange¬ 
ment of the engine nacelles.’ In closing, it 
read: The P.I073 jet fighter has been de¬ 
signed for the HeS 011 powerplant. Until this 
reaches series production the Jumo 004 will 
l>e fitted. The latter offers a more limited, but 
nonetheless considerable increase in maxi¬ 
mum speed compared to that of the Me 262.’ 
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In the single-jet further developments of the 
P.1073 it was the under-fuselage engine 
which was deleted. With its limited ground 
clearance and the positioning of the nose- 
wheel immediately ahead of the intake, this 
would undoubtedly have given rise to much 
criticism in Luftwaffe circles. On the other 
hand, Heinkel’s designers were convinced 
that a jet engine mounted beneath the fuse¬ 
lage improved both visibility for the pilot and 
his chances of survival if forced to bail out. An¬ 
other unresolved factor was the influence 
which Mach disturbances around the cockpit 
canopy would have on the airflow in front of a 
dorsal turbojet intake. 

The RLM refused to listen to these argu¬ 
ments, and so the proposals derived from the 
P.1073 for a Volksjager (People’s Fighter) and 
for a ‘High Performance Fighter’ to be pow¬ 
ered by the HeSOl 1 were fitted with a dorsal- 
mounted ‘piggy-bcick’ engine. 



HORTEN 


Walter and Reimar Horten 



The Horten brothers foresaw the advantages 
of their flying-wing designs being applied pri¬ 
marily to relatively large, long or ultra long 
range aircraft. So, strictly speaking, they pro¬ 
duced only one single-seat fighter design dur¬ 
ing the war years; albeit one which would 
reach supersonic speeds. The philosophy be¬ 
hind the two brothers’ research reflected that 
of Dr Alexander Lippisch, who was 
working on similar projects 
in Vienna. 


Horten HoX (HoXIIIb) underside view 
reconstructed from available data by Ingolf Meyer. 
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Horten HoX(HoXIIIb) 

1944/45 


Work on this scheme began with Ihe con- 
slmction of free-flying models, each weighing 
8-10kg (17-2211)) and featuring a sharply 
swept wing of some 3m (9ft 9J£in) span. These 
were then used to carry out the first practical 
flight tests in Gottingen. 

In 1943. in order to gain quick results from a 
manned aircraft, the small company used 
their Holllb flying-wing glider as the basis to 
build an experimental glider incorporating 


Crew 

Pilot in prone position in cockpit with slightly curved Plexiglas canopy 
faired into wing contour. 


Powerplant 

One Heinkel HcS 011A-0 rated at l.300kP (2.8651b) static thrust; 
later a more powerful version with 1.500kP (3.3061b) static thrust, 
provision for additional rocket booster. 


Dimensions 


Span 

7.20m 

23ft Tin 

Sweep 

Delta with 70* leading edge 

Win} area 

37$m : 

106ft 

Aspect ratio 

137:1 


Profile thickness 

7 % 


Length overall 

10.0m 

3200.in 

Height overaB (approx) 4.2(m 

13ft Sin 

Weights 



Take-off 

$.000-7,0X1$ 

13327-15.4321) 

Wax wing loading 

1604$$kgrri 

32.7-373t»ft : 

Performance 



Wax speed 

1,200km h at C.OOOm 

745inphal 19,750ft 


(M* 1.07) 


Service ceiling 

15.000m 

49,000ft 

Range 

2.000km 

1.242 mik-s 


.Armament 

Three or four 30mm MK 108. or three or four 3(hnm MK 213C cannon. 


60° leading edge sweep. For camouflage pur¬ 
poses, and to disguise any connection to 
work on the HoX fighter, this 12.4m (40ft) 
wingspan aircraft was given the designation 
HoXllla. Further work on the supersonic 
delta continued under the designation of Ho 
Xlllb. Flight tests with the HoXllla com¬ 
menced with the first flight on 27th November 
1944 and were only terminated by the ending 
of the war. During that time 20 flights, totalling 
some ten hours, provided valuable informa¬ 
tion on the slow speed flight characteristics of 
the sharply swept flying-wing planform. 

Details as to the final layout of the super¬ 
sonic delta are contradictory. The British 
Royal Aircraft Establishment Report FA.259/1 
of October 1945, for example, states that: 

In appearance the Horten X resembles the 
Lippisch designs for high speed and supersore 
ic aircraft, especially the P.13. Horten de¬ 
clared that he had not known anything of 
Lippisch s work until arriving in London. 

The major difference in the design lies in 
the fact that Horten regarded a special vertical 
surface as unnecessary, whereas Lippisch 
favoured a very large vertical rudder assent- 
bly. 

It is possible that this last sentence does not 
refer specifically to the Horten HoX. but rather 
to the design philosophy as a whole. In the 
1982 book Flying-Wing, the Story of Horten 
Aircraft 1933-1960 Reimar Horten himself re¬ 
marks: 

With a half span of only 3.6m and a length 
of 10m, aerodynamic rudders were no longer 
sufficient. The HoX (Xlllb) was therefore 
equipped with a keelfin from the stall. Fur¬ 
thermore, in the trans-sonic flight range an 
aerodynamic rudder would generate shock 
waves on the wing s upper surface. 


In further work on supersonic aircraft car¬ 
ried out in Argentina in 1953, Reimar Horten 
and his then colleague. Dr Karl Nickel, also 
made provision for a relatively large mdder 
assembly from the outset. 

Illustrations of the HoX and Ho Xlllb often 
appear in literature. But these do not resem¬ 
ble the descriptions given by Reimar Horten 
in the above-mentioned book. Using this 
source, and with the aid of the British report 
already quoted, which also includes an illus¬ 
tration. an attempt has been made to recon¬ 
struct the aircraft. All drawings, calculations 
and other documentation were presumably 
lost in the final days of the war. 

In 1945 a wooden glider version was under 
construction, parts of which were found by 
the British after the capitulation. In a second 
phase of the development this glider was to 
have been motorised by fitting an Argus As 
10c engine. Only after thorough tests at up to 
500km/h (3i0mph) was the proposed HeS 
011 -powered supersonic fighter to have been 
built. This step-by-step procedure adopted by 
the Horten works was similar to that followed 
during their development of the earlier Ho IX. 
From this it is clear that the gestation period of 
the HoX would certainly have required sever¬ 
al years. 

Together with the work of Dr Lippisch, this 
aircraft represents the first steps on the road 
to the modem high speed, jet-powered delta¬ 
winged aircraft of today. Many years after the 
war Ihe British tested an aerodynamic con¬ 
cept closely resembling the Horten design 
with their Handley Page HIM 15. The data 
gathered in subsonic flight by this short span 
delta with a leading edge sweep of almost 70° 
was incorporated in the Anglo-French Con¬ 
corde supersonic transport programme. 
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LIPPISCH 


Dr Alexander Lippisch was an eminent man 
of science and extraordinarily gifted designer, 
and like the Horten brothers, occupies a spe¬ 
cial place in this survey of German aviation 
projects. He had at his disposal what was, in 
effect, his own large aircraft works where his 
revolutionary ideas, studies and designs - all 
far ahead of their time - could be realised. 
Touched by a genius which could at times be 
decidedly impetuous, he was always depen¬ 
dent on collaboration with established air¬ 
craft manufacturers, an arrangement which 
was not without its complications and which 
did not always run smoothly. After all, each of 
these manufacturers had their own ideas, de¬ 
velopment programmes and chief designers 
who did not, indeed should not, want to be 
made to feel inferior to Lippisch and his work. 

It was not until he moved to Vienna that he 
was given his own works with a staff of 110. 
This factory had previously produced water 
heaters, and the only knowledge of aircraft 
manufacturing it possessed was purely from 
hearsay. The conversion to the building of 
wooden aircraft was particularly difficult, as 
almost all of the necessary machinery was 
lacking. By the end of the war, apart from a 
few models, they had succeeded in produc¬ 
ing just the centre fuselage section of the 
Delta VIVI. 

After more than four years of collaboration 
with the Messerschmitt company at Augsburg 


In January 1939 Alexander Lippisch and his 
team had left the Deutsches Forschungsinsti- 
tut fur Segelflug (DFS - German Research In¬ 
stitute for Sailplanes) at Darmstadt to go to 
Messerschmitt at Augsburg. There, backed by 
the industrial giant and on behalf of the RLM, 
he was to work on a project for a tail-less ex¬ 
perimental aircraft to be powered by the 
new-style rocket engine. Upon the outbreak 
of war, however, the Ministry withdrew the 
bulk of its support for the futuristic ‘Projekt X ; 
aircraft which, for reasons of secrecy, was 
given the RLM number 8-163; a number 
which had already been allocated to another 
Messerschmitt design intended as a competi¬ 
tor lo the Fieseler Fi 156 Storch liaison aircraft. 


- years marked with successes, but also with 
jealousies and petty intrigues - Dr Lippisch 
became head of the Luftfahrtforschungs- 
anstalt (LFA - Aviation Research Institute) in 
Vienna, which was part of the LFA Munich- 
Ottobrunn organisation. 

During his time with Messerschmitt, apart 
from the Me 163, Lippisch had been responsi¬ 
ble for a wide range of designs intended for 
the most diverse of purposes and roles. The 
studies into jet fighters which he carried out 
there during the early war years are covered 
in some detail as these clearly document the 
very beginnings, the first tentative steps, to¬ 
wards today’s modern single-jet fighters. 
While so doing, Lippisch held anticipated 
much which would not become common 
knowledge and practice in aviation technolo¬ 
gy until many years later. Even at the end of 
the war, his was still a progressive influence 
at Messerschmitt; as witness the Enzian sur- 
face-to-air missile, the P. 1111 and P. 1112 tail¬ 
less fighter designs and the projected P.l 108 
long range bomber. 

In Vienna he concentrated more and more 
on new wing forms and new methods of 
propulsion. He broke new ground with his 
work, begun in the 1920s, on the delta wing 
and with his studies in the field of ram jet en¬ 
gines, in particular of new types of combus¬ 
tion chambers and the use of solid fuels. 

In addition to this pioneering research 


Lippisch Project P.01 


Lippisch, who had foreseen this develop¬ 
ment, therefore turned his mind, in keeping 
with the times, towards a military application 
for his project. From the designs of April 1939 
there thus emerged an interceptor fighter 
which, after the successful flights of the DFS 
194 experimental aircraft and the consider¬ 
ably more advanced Mel63A, again found 
wide support from the RLM. The end result of 
all these endeavours was the emergence of 
the now familiar operational Me 163B Komet. 
(Pure rocket-propelled fighters are a study in 
their own right and are dealt with in this book 
only when they relate to turbojet or mixed- 
powerplant developments.) 

Back in 1939, and with some justification, 


work, which he backed up with wind tunnel 
tests and flight trials using models, there was 
also a whole range of projects which could be 
realised fairly quickly and which Lippisch 
wanted to build in experimental and opera¬ 
tional form in collaboration with other manu¬ 
facturers such as Henschel. Examples of the 
latter were the ram jet-powered P. 13a and ’b, 
and the twin-jet Delta VI fighter, whose per¬ 
formance was superior to that of the Me 262 
but which was constructed of ‘non-essential’ 
tubular steel and plywood. 

One last observation regarding the desig¬ 
nations used by Lippisch. At Messerschmitt 
he began w'ith Project (P).01 and ended with 
P.20. He retained most of these designations 
after the move to LFA in Vienna, but renum¬ 
bered a few and altered the original design or 
role of others several times. In Augsburg, for 
example, his design in competition to the Do 
335 was designated P.13. Later, in Vienna, he 
used P.13 to identify the ram jet-powered 
fighter mentioned above. Work on the P.l 1 
fast jet bomber was also begun at Messer¬ 
schmitt, was initially continued as such at LFA 
in Vienna, but then formed the basis for a 
fighter which, referring back to even earlier 
work, was finally designated ‘Delta VI’. This 
represented an almost completely new air¬ 
craft when compared to the original. Exam¬ 
ples such as these can, and have, led to a 
certain amount of understandable confusion. 


Lippisch did not entirely trust the new rocket 
engine, which was then still under develop¬ 
ment and suffering all sorts of problems. He 
therefore kept all his options open with re¬ 
gards to the powerplant of his proposed oper¬ 
ational fighter, not wishing to see the whole 
project brought to a halt should - as seemed 
quite likely - the rocket engine prove a com¬ 
plete failure. So, in addition to the rocket- 
powered P.01 proposals, he produced a 
number of designs to be powered by the 
equally new turbojet engine, of which no op¬ 
erational examples - it must be admitted - 
existed either. Nonetheless, Lippisch’s work 
was distinguished, above all, by its combina¬ 
tion of a new form of propulsion allied to new 
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aerodynamic principles. Taken together, 
these should have given the aircraft excellent 
flight characteristics, which unfortunately it is 
now impossible to substantiate due to a com¬ 
plete lack of performance data. 

These projects represent the first tail-less 
aircraft to Ik* powered bv jet propulsion. The 
tests on wing sweep carried out at this time in 


The origins of the Me 1G3Aexjx*riux-i>Uilaircraft, 
which made its fust unjmwered flight on 13th 
February 1941. lay in the DFS39. Construction 
of the Me 163A was carried out by Lippisch 
and his team in the spring and summer of 
1939. When Lippisch received the first, still 
vague, details of the turbojet engine, he pro¬ 
duced an initial study in April 1939 for a small 
experimental aircraft featuring a nose intake 
and an unusual - for him - short span wing 
layout somewhat reminiscent of the Lock¬ 
heed F-101 Starfightor. 


the wind tunnel of the Aerodynamische Ver- 
suchsanstalt (AVA - Aerodynamic Research 
Institute) in Gottingen were almost certainly 
used as a basis for the design. 

Initially, as a military variant of the Me 163 
experimental aircraft, Ihe P.OI was given the 
RLM designation 8-263. Then in 1911 it re¬ 
ceiver! the designation Me327. But when the 


experimental aircraft was finally designated 
Ihe Mel(>3A. and the direct operational deriv¬ 
ative became the Me lf>3B, the RLM number 
263 was allocated to the further development 
of the latter. In the autumn of 19-M project \!e 
327 was cancelled in favonroflhe Me I63B. 


Armed Me 163A within project P.01 
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Lippisch P.01-111 

20lh October 1939 


In a speech delivered in July !%5, Dr Lippisch 
explained that this design was, in effect, an 
armed version of the Mel63A. The power- 
plant was to Ik an early Junkers tur!>ojet as 
conceived by Max Adolf Muller. The wing dis¬ 
played the usual Department *1.’ (the Lippisch 
design bureau) form and sweep, alln-it with a 
smaller asj>ccl ratio when compared to the 
Me I63A. See sjxrcification table to left. 
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Lippisch P.01-112 



This drawing number was at first assigned in 
January 1940 to an Me 163A with an enlarged 
fuselage which was to be used as an un¬ 
armed experimental aircraft to study the new 
boundary layer effect technology. By blowing 
air across the upper surface of the outer wing 
in the area of the ailerons, the designers 
hoped to be able significantly to improve 
maximum lift and low speed stability while, at 
the same time, ensuring aileron efficiency 
under all flight conditions. The necessary air 


for the system was to be tapped from both en¬ 
gine side air intakes. 

In February 1940 this study resulted in a 
four-gun fighter powered by two BMW P.3304 
turbojets buried side-by-side in the fuselage; 
an arrangement much favoured in later years. 
On this aircraft, too, Lippisch employed the 
almost obligatory extendable landing skid 
and retractable tailskid. He also envisaged 
the use of a small retractable auxiliary under¬ 
carriage. The compact nature of the design 


did not allow for anything larger. With the ex¬ 
ception of these somewhat primitive take-off 
and landing devices, the whole concept of 
the fighter had a very modern feel to it. 


Powerplant 

Two BMW 109-002 (P.3304) turbojets (with Weinrich contra-rotating 
compressors) each rated at 600kP (1,3221b) static thrust. 


Dimensions 



Span 

8.00m 

26ft 3ln 

Sweep 

32° 


Wing area, approx 

16m : 

172ft 

Aspect ratio 

4.0:1 


Length overall 

7.50m 

24ft 7in 

Height overall 

3.20m 

10ft .Tin 


Weights 

Although no weight figures are available, it may be assumed that the 
loaded weight would have been between 4,000kg and 4,500kg 
(8.818 and 9,9201b). 


Armament 

Two 7.92mm MG 17 machine guns in engine air intakes, plus 
hvo 15mm MG 151 cannon in forward fuselage below cockpit. 


Although no performance data are available, it may be assumed on the 
basis of the aircraft’s layout and engine power that the maximum 
speed would have been in the region of l.OOOktaii (621 mph). 
like Mcsserschmitt, Lippisch was also attempting to obtain maximum 
performance from the smallest possible airframe commensurate with 
the intended powerplant. 
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Lippisch P.01-113 

17th July 1940 



Beginning in July 1940 there appeared a num- 
ln*r of fighter proposals which, after the war. 
Alexander l.ippisch was to describe as l>cing 
work based upon the real’ P.OI concept. The 
improved, almost laminar-like, high s|>eed 
wing profile with its altered shaj>e l>oie veiy 
little relationship to the wing of the Mel63A. 

For the first time Department *L‘ was exam¬ 


ining a mixcd-powerplant interceptor fighter 
designed for high sj>eed climb. This |>ower- 
plant concept was to reach its culmination - at 
the same time finale - in 1957 in the British 
Saunders-Roc SR.53. 

lire shoulder-mounted swept wing fea¬ 
tured particularly large, Flettner-halanced 
landing flaps. 


Powerplant 

Olte BMW turbojet rated in the tiflOkP {1.32211)) cfcw, either the P.3302 
(predecessor of the BMW 000) or the ?.XW (WcimtctvBMW i» 2 ). phw 
one HWX Rlt-'^XJ twpjid fuel rocket motor pcmittir.jt ISO-TSOkP CBO- 
I.BVfib) controftibte thiwL 


Dinxruwm 
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Lippisch P.01-116 

12th June 1941 



After a break of almost a year, occupied by 
work on the DFS 194 and testing the Me 163A, 
Lippisch returned to the P.01. 

in the interim, precise data on forthcoming 
turbojet powerplants had been issued and re¬ 
sults from the AVA were also being made ever 
more widely available to industry. 


The shape of the P.01-116 design had begun 
to display a certain similarity to the Me 163B; 
the change-over from shoulder to mid-wing 
arrangement being the result of the most re¬ 
cent wind tunnel tests. 

The study made no mention of either a 
landing skid or undercarriage installation. 


Powerplant 

One BMW 109-002 (P.3301) rated at GOOkP (1,3221b) static thrust. 


Dimensions 



Span 

9.00m 

29ft Gin 

Sweep 

2 T 


Wing area, approx 

18m' 

192ft 1 

Aspect ratio 

4.5:1 


length overall 

7.06m 

23ft 2in 


Armament 

Two 7,92mm MG 17 machine guns in the nose, plus two 15mm MG 151 
cannon in the lower fuselage section to left and right of the engine air 
intake. 
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Lippisch P.01-115 interceptor 

2nd July I!) II 



In contrast to the P.OI-113, on the P.OI *1l.> the 
turbojet and the rocket engine had now ex¬ 
changed places. This resulted in a dorsal air 
intake situated behind the cockpit, a some¬ 
what unusual arrangement hut one which 
was to Ik* found on a number of post-war de¬ 
signs (eg the North American F-I07A. Avro 
707B and Sud-Kst SK.24I0 Grognard). And 
with the wing, which he had already used on 
the previous design, Lippisch appears to have 
found the ultimate form he had been seeking. 

Iliis obviously unfinished drawing repre¬ 
sented the last study in the P.OI design series 
in which Lippisch intended to use a turbojet 


engine. From now on. until the project was 
discontinued altogether. Department *L* con¬ 
centrated solely on liquid fuel rocket motors. 
When construction of the Mel63B com¬ 
menced in tire autumn of that same year, 
Lippisch was able to make full use of this ex¬ 
tensive preliminary work. In 10-13, with the 
P.20, he resumed his attempts to develop a 
jct-|K>wcrcd Me 163. 

























Lippisch P.09 

28th October 1941 



On 6th August 1941 the Junkers T1 ‘special 
engine’ achieved a thrust of 765kg (1,6861b) 
on the test stand, thereby easily exceeding 
the design requirement of 600kg (1,3221b). 
And on 25th October 1941 Dr Anselm Franz of 
the Junkers Otto-Marder-Works (OMV) at 
Dessau successfully completed a first extend¬ 
ed test run of the new powerplant with highly 
satisfying results. It was clear from this that 
the engine had great potential. 

While Professor Messerschmitt was work¬ 
ing closely alongside Department ‘L’ on his 
Me262 and its somewhat problematical 
BMW powerplant, Lippisch put forward a de¬ 
sign for a twin-jet fighter in which he envis¬ 
aged using the highly promising Dessau 
engine from the outset. In designing this pro¬ 
ject Lippisch’s colleague Rentel used experi¬ 
ences gained from the P.01 and the Me 163. 


Powerplant 

Two Junkers Tl ’special engines', each rated at approx. GOOkP (1,3221b) 
static thrust, located in fuselage-wing junction. 


Dimensions 

Span 

11.60m 

38ft Oin 

Sweep 

3(T 


Wing area, approx 

29.5m 1 

317fl' 

Aspect ratio 

4.56:1 


length overall 

7.10m 

23ft 3in 

Height overall 

3.20m 

10ft Sin 

Weights 

Takeoff 

6.000 to 6.500kg 

13,227 to 14,3291b 


Armament 

Four 15mm MG 151 cannon in easily accessible weapons tray. 


As far as is known, project P.09 was the first 
to propose a powerplant situated in the wing 
root. Messerschmitt was later to use this 
arrangement in many fast jet fighter designs. 

The advantages of the P.09 were the rela¬ 
tively short development period which would 
be required, the limited risk inherent in that 
development, the simple constmction and 
the aircraft’s low wing loading. 

Against that had to be placed the RLM’s un¬ 



derstandable reluctance to support yet a third 
parallel development alongside the already 
well advanced Me 262 and He 280 projects. 

Together with his work on the Me 163B, Lip¬ 
pisch turned his attention increasingly to the 
development of a fast bomber. There still ex¬ 
ists a description of a fast bomber, dated May 
1942, which had also been given the number 
P.09. But this design bears hardly any resem¬ 
blance at all to the aircraft described above. 
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Lippisch P.I2 fighter and fast bomber 

30th September 19-12 



The first details of a new turlmjct engine in 
the 3,000kg (6,6131b) rating range had already 
reached Augsburg by 1942. The BMW compa¬ 
ny were planning to produce a jet derivative 
to this specification from their BMW 02# tor- 
lx>prop engine, which was already under 
development. 

Department T.' lost no time, llieir drawing 


boards w ere soon occupied by plans combin¬ 
ing this big. 5m (16ft 5in) long powerplant 
with a suitably enlarged and modified Me 
I63B airframe. The project engineers studied 
the installation for use in the lighter and fast 
Irombcr roles. 

The blown canopy, would have offered tire 
pilot outstanding all-round vision. 


Powcrplanl 

One BMW P.3303 (predecessor of BMW 018) rated at 3.000kP (6.<il3ll>) 
static thrust (projected). 
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Lippisch P.20 

16th April 1943 



Continuing problems with the rocket motor 
led Lippisch to consider alternative power- 
plants for the Mel63B whose airframe and 
aerodynamics were, by this time, already suc¬ 
cessfully proven. The DB605-powered Me334 
and the extensive studies undertaken on the 
P.20 jet fighter are just two examples. The one 
time chief test pilot and world’s record flyer 
Dr Ing Hermann Wurster was responsible for 
the latter. , 

This fighter study also represented the final 
project carried out under the leadership of 
Alexander Lippisch for the Messerschmitt 
company. On 28th April 1943 Department ‘L’ 
disbanded. Lippisch moved to Vienna, taking 
most of his team with him. 

Had work on the P.20 continued, and had 
the RLM seen fit to put the pressure on, it 
would have resulted in a desperately needed, 
superior fighter of simple construction being 
available in very short order. By the beginning 
of 1943, moreover, series production of the 
Me 163B was already under way, several 
components of which could have been 
utilised. With the aerodynamic properties al¬ 
ready tried and tested, development risks 
would not have been very great. 

Could have, would have ... but the stark re¬ 
ality of the situation was that it was not until 
the end of 1944, when crisis was already at 
hand, that an attempt was made to recover 
lost ground by a futile ‘crash action’ pro¬ 
gramme involving the Heinkel He 162. Despite 
the fact that the growing threat posed by the 
Allied bombing offensive had already been 
recognised in 1942, much of 1943 was spent 
simply upgrading piston-engined fighters to 
the detriment of the - cidmittedly more costly 


The deep, aerodynamically somewhat less 
than perfect fuselage permitted a certain 
freedom in the choice of powerplant. In May 
1943, for the purely interceptor role, Dr 
Wurster investigated the possibility of in¬ 
stalling a Walter rocket engine. 

In July 1943 Messerschmitt used the P.20, 
together with a P.1092 proposal, as the sub¬ 
ject for a comparison study with the Me 262. 
The arbitrator, Dipl-Ing Hornung, conceded 
the benefits of the single-jet fighter in respect 
of material and labour costs, but considered 
the Me 262 superior, particularly in terms of 
load carrying and range. But conditions and 


operational requirements were changing 
constantly, and priorities too. 

The practicability of the P.20 concept was 
demonstrated after the war, not just by the 
British with their Boulton Paul P.lll and 
Fairey FD.l experimentals, both of which 
owed a lot to Lippisch’s work, but also, more 
importantly, by the number of tail-less single¬ 
jet interceptors still being built today. 


Powerplant 

One Junkers Jumo 004C rated at approx I.OOOkP (2.2041b) static thrust. 


Dimensions 



Span 

9.30m 

30ft 6in 

Sweep 

22° 


Wing area 

I7.3m ; 

186ft-' 

Aspect ratio 

5.0:1 


Length overall 

5.73m 

18ft 9/;in 

Height overall 

3.02m 

9ft lOin 

Weights 

Source: Technical Specification 90 43 

Emptv equipped 

2.589kg 

5,7071b 

Take-off 

3.627kg with 

7,9961b with 


750kg of fuel 

1.6531b of fuel 

Max wing loading 

205kg/m' 

4l.9lb/ft > 

Performance 

Source: Technical Specification 90 13 

Max speed 

905knvh 

562mph 


at 6.000m 

at 19.750ft 

Initial rate of climb 

I8.5m/sec 

60ft'sec 

Service ceiling 

11,600m 

38.000ft 

Max endurance l .53 hrs at 11.000m 

36.000ft 

Max range 

940km 

584 miles 


at 11.000m 

(36.000fl) 

Armament 



(Original concept) Two 30mm MK 103 cannon in wing roots, plus two 

30mm MK 108 cannon to left and right of the cockpit. 


-twin-jet Me 262. 
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Lippisch Delta VI twin-jet single-seat fighter 

February 10-11 



At Augsburg in the late summer of 1042 
Alexander Lippisch was working on the P.l I 
twin-jet fast bomber, designed to carry a 
weapon load of 1.000kg (2,20*1 lb). A number 
of variants were proposed, both with and 
without horizontal tail surfaces. l>efore the 
P.l 1 Schncllbomber (Fast Bomber) emerged 
in its final form in May 1043. But when the 
Technischc Ami in Berlin decided in favour of 
the Horten brothers* Pro|>osal IX. Lippisch 
ceased work on the P.l 1. 

In August 1013 he then received an official 
contract from the RLM to develop a ‘Very Fast 
Bomber* to be based on his earlier research. 
Lippisch designed a pure delta-winged air¬ 
craft with a straight trailing edge. This initially 
continued to run under the designation P.l 1. 
As before, the ixrwcrplant was to be a pail of 
Junkers Jumo 004 turbojets. With the com¬ 
pletion of design work on an unpowered glid¬ 
er which was to serve as the initial prototype 
(VI) for the operational model, the project 
was renamed 'Delta VI*. At the same time the 
RLM began to re-exert pressure, bestowing 
the highest ‘DE‘ priority on the delta which 
was now to be produced in a fighter version 
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as well, lire LFA constructed models and 
mock-ups, carried out wind tunnel tests and 
slow ly made ready for production. 

By February 1941 design work on the Delta 
VI V2, the prototype for the proposed fighter, 
fighter-bomber and Zerstorer (heavy fighter) 
models, was nearly complete. It was intend¬ 
ed that the actual construction of the four 
contracted prototypes was to be undertaken 
by the Henschel works in Berlin. But this re¬ 
mained an intention only. After a lot of to-ing 
and fro-ing, Lippisch seized the initiative and 
Iregan building the glider in Vienna at tire be¬ 
ginning of 1945. The centre section of the 
Delta VIVI, the only pail of the aircraft to have 
been completed by the capitulation, fell into 
the hands of the Americans at Salzburg. 

flic design and construction of the air¬ 
frame proved of considerable interest: In con¬ 
trast to the Della VI glider, which was built 
entirely of high grade plywood, Ihe remaining 
three prototy|>cs were to lx* of rigid mono- 
corjue construction, as were the o|>crationa! 



models when series production comm¬ 
enced. Neither variant made use of a load 
bearing frame. Tire stressed skin, formed in 
simple fashion around a mould, consisted of 
a filler layer between two outer load bearing 
layers. The layers were made of Dynal and 
Tronal. two synthetics developed by Dynamit 
Nobel of Troisdorf. The synthetics content of 
the airframe was between 50 and fi0%. The 
aerodynamic shape, the method of construc¬ 
tion and the materials used gave the aircraft 
what would Irecome known as good ‘Stealth’ 
characteristics. 

The low* w ing loading promised not only a 
good climb capability, but also excellent ma¬ 
noeuvrability. From his previous experience 
with delta-winged aircraft, Lippisch ruled out 
any danger ofa propensity to spin. 

On 31st Januaw 1914 Lippisch expressed 
the hojx* of being able to commence flight 
tests with the unpowered glider in April May, 
the Delta VI V2. |X>wercd by two Jumo 00IB 
turbojets. Mien l>eing ready to fly in July 1944. 
By the end of 1914 Henschel had still no! 
lx*gun construction of the prototypes and dis¬ 
agreements between the Beilin firm and Vi¬ 
enna grew- increasingly bitter. Nothing is 
know'n of the reasons for the delay. 
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Lippisch P.15 Diana 

4th March 1945 


At the beginning of March 1945 Oberstleut- 
nant Siegfried Kncmeyer, head of Aircraft 
Development (Fl-E) within the TLR, visited 
Vienna. Having just come from Heinkel, he 
described to Dr Lippisch the problems being 
experienced with the He 162. 

The latter reached for his pencil and slide 
rule and quickly sketched out his own idea 
for a comparable aircraft, but one with an 
even better performance and which, more¬ 
over, should be easy to fly. 

But Knemeyer knew exactly what he want¬ 
ed. The situation demanded a fighter which 
could be assembled quickly, using as far as 
possible existing parts and components. 
Time consuming construction of jigs and fix¬ 


tures was now out of the question. So Lip¬ 
pisch and Knemeyer put together a machine 
made up of parts from the Me 163B and ’C, the 
He 162 and the Ju248. Powered by the HeS 
011, it was estimated that the aircraft should 
achieve a maximum speed of l,000km/h 
621mph). The LFA in Vienna constructed a 
l :25 scale model, after which it was planned 
for the Wiener Neustadt Aircraft Works 
(WNF) to commence series production as 
quickly as possible. 


Within a matter of days, however, the end 
of the war had brought a halt to this last 
‘emergency solution’ loo. The uncompleted 
project was handed over to the Americans. 


Powerplanl 

One Heinkel HeS 011 rated at 1.300kP (2,8651b) static thrust or. as an 
alternative or back-up solution, one BMW 109-003 rated at 800kP 
(l.763lb) static thrust. 


Dimensions 



Span 

10.08m 

331) lin 

Sweep 

23° 


Wing area, approx 

20m' 

215ft ; 

Aspect ratio 

5:1 


Length overall 

6.40m 

20ft I0!iin 

Weights 



Loaded (requirement) 

3,600kg 

7.9361b 

Max wing loading 

I80kg'm' 

36.8Ib/ft J 


Performance (Requirements) 

Max speed I.OOOkm/h 62lmph 

Endurance 45 minutes 

In view of the relatively low wing loading, it may be assumed that the 
aircraft would have possessed a good rate of climb, a service ceiling in 
excess of those of the Me 262 and He 162. and satisfactory take-off and 
landing characteristics. 


Armament 

Two 30mm MK 108 cannon in wing roots, or two 20 mm MG 151 
cannon. 



Single Seat Jets 


73 




























MESSERSCHM1TT 


The avialion industrialist and designer Willy 
Messersclimitt played an outstanding role in 
the creation of the jet fighter from the very be¬ 
ginning. As early as 1940 the RLM had direct¬ 
ed him to develop his P. 1065 project, which 
would eventually result in the Me 262. At the 
same time Ids project bureau put forward 
plans for the P. 1070. Compared to the P. 1065, 
this was a somewhat smaller, but appreciably 
lighter and aerodynamically more sophisti¬ 
cated design, parts of which (eg wing struc¬ 
ture and nosewheel) would also later Ik* 
incorporated into the definitive Me 262. 

After these initial projects not a lot hap¬ 
pened. Urgent war work, together with 
Goring's ban on development, were having 
their effect. It was not until some years later 
that further fighter proposals would Ik* made. 


At the beginning of 1943, despite nearly all its 
resources being occupied in the series pro¬ 
duction of such types as the Me 262 and Me 
163, in research work on the Me 328 pulse-jet 
fighter and Me 264 long range bomber, and in 
the continuing development and upgrading 
of the BflOO, the company was to launch a 
new phase in jet aircraft development. 
Messerschrniu firmly believed that Germany 
could get by with, and should concentrate on. 
just one tenth of the number of aircraft types 
currently in series production. With his P. 1090 
and P. 1002 projects, and his plans for possible 
other roles for the Me262, he was. in fact. 
pro|K>sing the adoption of pure mulli-purposc 
aircraft programmes. It was out of further de¬ 
sign work on the P.I092 mulli-purposc 
weapons system that a whole range of pro¬ 


posals for single-jet air superiority fighters 
was to originate. 

In mid-1944. a good 12 months later, the 
chief of the project bureau, Dipl-lng Wolde- 
mar Voigt, and the head of feasibility studies, 
Dipl-lng Hans Hornung, used these proposals 
as a basis to start work on a single-jet succes¬ 
sor to the Me 262. 

Via projects P. 1101 - of which an experi¬ 
mental prototype was built at Oberammer- 
gau - and P.l 106. the way finally ted to the 
advanced P.l 110. P.l 111 and P.l i I2de$igns. 
These represented a w ide spectrum of ideas 
and solutions which anticipated much of 
what was to l>ecomc state-of-the-an technol¬ 
ogy for decades after the war. The victorious 
|K)wcrs saved themselves colossal sums in 
research and development costs. 
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Messerschmitt P. 1070 

Early 1940 


During initial construction work on the Me 
262 (P.1065) jet fighter, another project was 
launched which cjearly surpassed Messer- 
schmitt’s own vision of a single-seat ‘pursuit 
fighter’. Project P.1070 represented Dipl-Ing 
Hans Hornung’s attempt to decrease the 
weight of a twin-jet fighter by reducing its 
overall dimensions. At the same time, the 
consequent reduction of surface area and the 
use of the most up-to-date aerodynamics 
greatly improved the performance. 

The P.1070 served as a comparison to the 
jet fighter already under construction. But be¬ 
cause of its equally high production costs, 
and the advanced stage of the work on the 
P.1065, further development was discontin¬ 
ued. The next attempt to reduce the cost of 
work on the Me 262 would be aimed in a com¬ 
pletely different direction. 



Above and below: Messersc hmitt P.I065 showing two possible 
configurations, mid-wing and low wing. 




Powerplant 

Two BMW turbojets each rated in the GOOkP (l.3221b) thrust range. 


Dimensions 



Span 

8.30m 

27ft 3in 

Sweep 

32° at leading edge 


Wing area 

I3.0m ; 

139.9ft’ 

Aspect ratio 

5.3:1 


Length overall 

8.10m 

26ft Gin 

Height overall 

2.90m 

9ft 6in 

Weights 



Loaded 

2,800-3,200kg 

6,172-7, ( 

Max wing loading 

246kg/m J 

50lb,ft : 


Performance 

The only available data is the calculated maximum speed of I.IOOknVh 
(683mph). 


Armament 

Two 15mm MG 151 cannon in the nose, plus one 13mm MG 131 
machine gun alongside the nosewheel well. 


Above left and below: Messerschmitt P.1070. 
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Messerschmitt jet-powered Bf 109 

20th January 1912 



Within the context of Mcsscrschmitt's wide- 
ranging proposals lor standardisation on far 
fewer basic types, and in the light of the Rl.M’s 
tight delivery schedules for the Me 262, the 
project bureau examined the possibility of 
producing a quick and easy to assemble jet 
fighter based upon types either already avail¬ 
able or at least fully engineered (in this case, 
primarily the Me 155). The Augsburg team 
were thus looking along similar lines to Kurt 
Tank with his jet-powered F\vl90. Hut 
Messerschmitt. too. were to abandon the idea 
fairly quickly: it l>eing discovered u|>on closer 
examination that the expenditure involved 
would, in fact. Ik* not much less than that re¬ 
quired for the Me 262. Tire number of compo- 


The nosewheel was taken from the Me 309. 
Hut the wing, the nose section including the 
armament, the main undercarriage and the 
fuel tank installation all had to Ik* built com¬ 
pletely from scratch. 

The jet-powerod Bf 109 was not the final at¬ 
tempt to produce a jet fighter in short order 
out of existing comj>onents. as witness the 
Messerschmitt IM095 and l.ippisch IMS 
Diana projects. 


nents which could be taken over from types 
already in production was extremely limited. 
The resulting aircraft would give every im¬ 
pression of being very much a makeshift solu¬ 
tion and, in any case, by this time flight tests of 
the Me 262 w ere already at an advanced stage. 

The lK»sic design of the jet-powered Hf 105) 
was similar in principle to that of the Me I55H 
high altitude fighter, which had also been de¬ 
veloped out of the familiar standard BM09. 


PcmwpUtfil 

Two Juntai* Amis O04B-I wti nrtod a* SOCM* (I .SMti) Omni 


Dimensions 

Some data fOCCWOlKlCd 


Span 

13.00m 

42ft 7in 

Wing area 

19.5m' 

209.9ft' 

.Aspect ratio 

3.6:1 


Length overall 

9.20m 

30ft 2ln 

Height overall 

ZWm 

SrtOin 


Weights 

Leafed inMfti 750 Hr** (t6l *kfc<w) of fort, bit txtfcdty 

tfttpresjwcifcfn 10.17 IX> 

Un»^)c4dnr SJIbfr 


fttfon M BCt 

Vo dya caxUycd. fonc bem ccc yn/Mt x> Otac 


Anna ml 

2<eri MG 1 >1 Aftd two SKIC5 carmen a 

weapcopxiinrwfe. 



r 


76 


Li itvvaffi: S»:cr»:t Projects: Fighters 1939-1945 


































Messerschmitt P.1092 


At the beginning of 1943, with the military and 
economic circumstances of the Reich having 
taken an irrevocable turn for the worse, with 
the Allied bombing offensive growing daily 
and with German ground forces retreating on 
all fronts, Professor Messerschmitt submitted 
a written report demanding that the multiplic¬ 
ity of types currently in series production for 
the Luftwaffe, which had by now grown to a 
staggering 51, should be drastically reduced. 
Messerschmitt was convinced that every op¬ 
erational requirement could be met by just 
five basic types. The validity of his argument 
was underlined by the increasing frequency 
of the dcimaging bottlenecks occurring in both 
the labour force and the supply of materials. 

In 1943 he tried to turn the Me 262 into a true 
multi-purpose weapons system by expanding 
the number of its intended roles (initially 


The Junkers Jumo 004 turbojet used throughout 
the P.1092 project; illustrated is the series 
production 004B variant. 


trainer, interceptor, fast bomber and recon¬ 
naissance; then heavy fighter and night-fight¬ 
er). With the same objective in mind his new 
jet project, the P.1092 which, in comparison 
to the Me 262 was both smaller and simpler, 
was designed from the outset to be a multi¬ 
purpose aircraft. 

The first design proposals for the P.1092 
of May 1943 consisted of the following: 

- P. 1092A fighter with one Jumo 004 
turbojet engine. 

- P.1092B interceptor with one 
HKW109-509A rocket motor. 

- P.1092C fast bomber with two Argus 
pulse-jets. 

- P. 1092D single-seater with two Jumo 
004s for the Zerstorer, long range fighter, 
high altitude fighter, very fast bomber, 
dive-bomber and torpedo-bomber roles. 

- P. 1092E - two-seater with two Jumo 
004s, as a night fighter and heavy fighter. 

The above series, which to simplify matters 
used the outer wing section of the Me 262, 
was intended to perform the combined roles 


of such diverse types as the Me 163B, the Me 
328B, and even the Me 262, and eventually to 
replace them altogether. 

But at the RLM Messerschmitt was able to 
push through only those plans regarding the 
expansion of the Me262’s roles. By this stage 
the powers-that-be in Berlin were no longer 
inclined to agree to the development of an 
(almost) entirely new weapons system. They 
were much more interested in seeing a sim¬ 
plified, single-jet air superiority fighter offer¬ 
ing a better performance than the Me 262. 

So in June/July 1943 a second set of design 
proposals for the P. 1092 concentrated solely 
on just such an aircraft, which could fulfil, 
at most, one secondary role as a fighter- 
bomber. The design team was led by Dipl-lng 
Hans Hornung in close collaboration with 
Professor Messerschmitt and Dipl-lng Wolde- 
mar Voigt. The drawings were done either by 
Hornung himself, or by Project Group 1 under 
his close supervision. They number among 
some of the most advanced plans to be pro¬ 
duced in 1943. 
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This design showed certain similarities to 
Focke-Wulf’s jet fighter design numl>er2 (Pll) 
which originated at the same time. 

The powerplant is admittedly a little more 
accessible for purposes of maintenance, but 
here too the nosewheel was located immedi¬ 
ately ahead of the jet intake in a distinctly ‘en¬ 
gine-imperilling fashion'. Just like the 
competition in Bremen. Messerschmitt was 
still opting to forego any high sj>ccd |>erfor- 
mance advantages to Ik* gained by the use of 
a sharply swept wing. 

PwtrpUnl 

One >jrJw>x:oWK‘rd<<Jtf l.01S*F(iZ5ib)>Mic#ru* 



IHtwwtow 

Span 



Wmgajca 

120m 

129ft 

Asj>m 1 ratio 

$.9:1 


Length overall 

9.00m 

2911 Cin 

Height overall 

2.S0m 

Sft 3in 

Weights 

Loaded. approx 

I.OOOkg with 

H.KIHIb with 


1.200 Hire* fuel 


Max wing touting, appoxx 

©OltyTi*' 

67.5fcft- 

Perfomunxe 



No per5:inw« Mvaitftns anr .nJthfclr 


Aroaownt 



Two 30nm MXI0J cameo in to nov. 




ftmtrpUrt 

Ock Arton JuroOOJC nsed* I. 013 l?( 2237 b)>i 4 ti: thnsl 



Dinxwtow 



Span 



Swwp 

SI’ l*r* 0 . 2 $<b«d 

Uirii a’ca 

Mkn 

USft 

Uiigtfi (r.tfat! 

$25m 

27ft (in 

Hci^h* (noaT 

3fl<n * 

IM?m 

Weights 



Loaded 

3.8$0kg with 

8,4871b with 


1,200 litres fuel 

263 gallons of fuel 

Max wing loading 

285kg/m' 

.SOIVfl' 

Performance 



VaxHWtd 

OICIimhAtWOOm :«$omphat f>.73*JO 

fnrsalrafecfcltrb 

l&ftw'ttC 


SienioeoeSrsg 


m.<a 

r«neto3.0C0»n (MOW 

mirtifln 


rn^to^.OCOn^jOCO) 

tliStrifufri 


Time to 11.COftn (5S.OOOO) 

2lf5tanu&ei 


Max endurarxt 41 ?.OCOn 

2f 


Uwran$e.4l?.Q0&n 

1.023km 


Tile-off an 

room 

2,5X0 

Araiaent 



Two 13am MG ISMS, phi two 3Com \K in toward 

lige to left and d the cnjne rtUle . 



This was the first proposal to come out of the 
P.I092A lighter series. To counteract short¬ 
comings of the swept wing at low speeds. 
Homung chose, for the first time, to employ a 
wing featuring variable sw eep. The increased 
chord at the wing root also made the accom¬ 
modation of the main undercarriage that 
much easier. The nosew heel, for w hich there 
was very little space, was now located more 
advantageously aft of the engine air intake. 
Taken overall, the fighter's undercarriage of¬ 
fered extremely limited ground clearance. 


Based on this design further studies were 
carried out in an attempt to improve the air¬ 
craft. particularly in terms of the fuselage and 
wing contours. /Vs a result, at the beginning of 
July 1913. Hornung was able to put forward a 
new proposal featuring much cleaner lines 
than the original model, and one which again 
lx>rc a marker I resemblance in some areas to 
the Me262. 
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Messerschmitt P.1902/2 single-jet fighter 

3rd July 1943 


Powerplant 

One Junkers Jumo 004C rated at I.OISkP (2,2371b) static thrust. 


Dimensions 

(WS 

= increased wingspan variant) 

Span 


7.75m 

25ft Sin 


WS 

lO.OOin 

32ft 9in 

Sweep 


2I.5 C at 0.25 chord 


Wing area 


12.7m-' 

I36fl 


WS 

14.45m' 

I55ff 

Aspect ratio 


4.73:1 



WS 

6.92:1 


Length overall 


8.10m 

26ft Gin 

Height overall 


3.65m 

lift lOin 


Weights 

Empty equipped 

2,626kg 

5.7891b 

WS 

2,692kg 

5,9311b 

Loaded* 

3,661kg 

8.0771b 

WS 

3,730kg 

8.2231b 

Max wing loading 

288.5kg'nv 

59lb/ft' 


♦ With 750kg (1,6521b) fuel, which in 1943 still amounted to 1.000 litres 
(219.9 gallons). At the end of 1944. due to the then heavier diesel fuel, 
it would have been approx. 900 litres (197.9 gallons). 


Performance 


Max speed at 6.000m 

931 km/h 

578mph 

(19.700ft) 

WS 

9l4km/h 

567mpli 

Initial rale of climb 


18.4msec 

60fl lirVsec 


WS 

18.3msec 

60ft/sec 

Service ceiling 


11,200m 

36,750ft 


WS 

12.100m 

39,700ft 

Max endurance 

at 10,000m (32.800ft) 

1.26 hours 


WS 


1.59 hours 

Max range 


870km 

540 miles 



at 11,000m 

at 36,000ft 


WS 

970km 

602 miles 



at 11,800m 

at 38,700ft 

Take-off run 


690m 

2.263ft 


WS 

635m 

2.083ft 


Armament 

Two 30mm MK 103 cannon, plus two 15mm MG 151/15 cannon in fuse¬ 
lage to left and right of the powerplant. 


The alterricilive variant of the above with the 
increased wing span (WS in the data table), 
was also used for preliminary investigations 
into a lighter weight high altitude fighter, but 
the results did not meet expectations. 

Together with the Lippisch P.20 and the Me 
262, the P.1092/2 project was used in-house 
as a subject for comparative performance 
calculations. As the arbitrator, Hornung rated 
the P.1092 higher than the P.20, but assessed 
the Me 262 as being the superior overall. 


As a result he now attempted to re-arrange 
the fuselage components to achieve more 
space. This increased the fuel capacity to 
1,250 litres (274 gallons). At the end of 1944, in 
other words months later, the Messerschmitt 
project bureau found themselves repeating 
this procedure with design P. 1106. 
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Messerschmitt P.1092/3 

16th July 1943 


PowtrpUm 

One JjrAcr s Juno OOIC ra*d ^81.015AP (2237t>) sUU thru*! 


Dimension* 


Span 


3»9n 

Sweep 

IF 


\Vtag area 

127m' 

1«t 

Avpecl ratio 

7.0:1 


Length cnrrall 

Flfcn 

IMG in 

Height cnerall 

3.00m 

Ilfl9tn 


Apart from lfu> increased range, the |>crfomvtfice and weigh! dala 
should have been roughly comparable to those of the IMOftftf. 


Armament 

Four 30mm MK 108 cannon In the nose. 



Mcsscrscliinill l\ 1092 3 of IGlIi July 1941 


In a further proposal the project engineers 
examined yet another alternative. With the 
P.1092/4 they moved the cockpit much fur¬ 
ther forward into the nose. This meant that 
the weapons bay was now occupied by the 
pilot’s position. but the latter was afforded a 
much greater field of visibility. 

The final design of the series, the P.1092/5 
of 20th July 1943, represented something of a 
compromise between the two and resulted in 
a cross sectional build up which, it must be 


said, did nothing to improve the aerodynam¬ 
ics. The unslotted wing with its large area of 
flap was taken largely from the Me262, as 
were the tail surfaces and the control system. 

The technical data for the P. 109*2/4 and/5 
proposals correspond to those for the preced¬ 
ing P1092/3 given above. 

The extensive work on the P. 101)2 series 
served as a foundation for the design of the 
successful and highly promising P. 1101 in tlie 
autumn of 1944. 
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Messerschmllt P.1092/5 of 20th July 1943. 
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Messerschmitt P.1095 

Autumn 1943 


Along with the group working around Hans 
Homung, other Messerschmitt designers 
were also occupied, at least from time to 
time, with the development of the single-seat 
jet-powered fighter. 

These included Dipl-lng Rudolf Seitz who, 
with several other colleagues (Dipl-lng Prager, 
Dipl-lng Mende, Ing Kaiser) had been occu¬ 
pied since May 1943 at the firm of Jacobs- 
Schweyer GmbH at Darmstadt in preparing 
the Me 328B model for series production. 

When the Me 328 was provisionally put on 
hold on 3rd September 1943, Seitz attempted 
to re-equip this fully developed (pulse-jet 
powered) aircraft with a turbojet powerplant. 
But the resulting fighter had a number of se¬ 
vere drawbacks: 

- too high a wing loading 

- too short an endurance 

- of necessity, a fixed undercarriage. 

Attempts to increase the wingspan to 9m 

(29ft 6in), and to make at least the nosewheel 
retractable, did not make the proposal any 
more viable. Seitz therefore decided to em¬ 
bark on an almost complete re-design. On 
closer examination, however, this proved to 
be an aircraft made up in the most part of 
major structural components taken from ex¬ 
isting models. 

The P. 1095 is known to have been project¬ 
ed in two different versions. In the first study, 
which consisted of a modified and enlarged 
Me 328 with underslung engine, Seitz investi¬ 
gated its possibilities as a pure fighter design. 
A subsequent, extensively reworked P.1095 
resulted in a fighter which could also be em¬ 
ployed in the secondary roles of ground-at¬ 
tack, fast bomber or reconnaissance. Being 
underpowered, technologically already ob¬ 
solescent, and with a nosewheel located in 
front of the ventral engine air intake, the air¬ 
craft - which incorporated substantial ele¬ 
ments of both the Me 309 (tail and main 
undercarriage) and the Me 262 (wing, cock¬ 
pit and controls) in its structure - simply had 
no future. 

From a manufacturing standpoint, howev¬ 
er, the fighter version, with its acceptable 
weight figures, could have proved a very in¬ 
teresting proposition indeed. 



Flight testing the unpowered Me328A. 



Messerschmitt Me 328B 
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Pwverplant 

One Jumo 004B raled at 900kP (1.9841b) static thrust 


Dimensions 

Span 

9.74m 

31ft \Mn 

Wing area 

15.3m' 

164ft 

Aspect ratio 

6.2:1 


Length overall 

9.71m 

31ft 9in 

Height overall 

3.38m 

lift tin 


Performance 

Max speed 860knvh at 6,000m 534mph at I9,700fl 


.Armament 

Two 30mm MK 103 cannon in the nose. 


Weights 

Loaded 

Max wing loading 


3,620kg 

237kg/m 


7,9801b 

48.5lb'ft : 
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Messerschmitt Me P.1095 fighter 
of 19lh October 1943. 



Messerschmitt Me 262 HG III fighter and trials aircraft 


For Professor Messerschmitt the perfection¬ 
ist. the final version of the Me262 did not live 
up to all tiis hopes and aspirations. In some 
areas he still regarded the design, which was 
to a certain extent the result of necessary 
compromise, as capable of improvement. His 
main aim was to increase the maximum 
speed of his revolutionary jet fighter. 

From the very first studies carried out in 
1939 for what was to l>ccome the Me 262. 
Messerschmitt had intended to house the jet 
powerplant within the wing, not only to save 
weight hut also to reduce drag. These plans 
foundered on the continually changing pro¬ 
jected dimensions of the first ‘s|>ecial (ie jet) 
powerplants*. 


Another possible way to achieve a reduc¬ 
tion in drag at high speeds was to make use of 
the swept wing effect discovered by Profes¬ 
sor Adolph Rusemann in 1935. When, at the 
beginning of the 1910. the first concrete re¬ 
sults of swept wing research were made 
available to the German aviation industry. 
Messerschmitt planned for the first time in 
April 1911 to tit the Me 262 - w hich, incidental¬ 
ly, had successfully completed its maiden 
llight that same month powered by a piston 
engine - w ith a 35° swept wing. But the pres¬ 
sure of urgent war work did not permit such a 
radical change to !>e made at that time. 

In July 19-13, w hen problems with the Mach 
effect (•compressibility’) began to show that 


the Me 262 was reaching the limit of its perfor¬ 
mance. things started moving again. 

The first serious plans for a high speed pro¬ 
gramme with the Me 262 were drawn up early 
in 19-M. Oipl-lng Seitz, having returned in ihe 
meantime from Darmstadt, was to lake charge 
of the work with his project group. 

Together with the research nature of the 
project, a document dated !6th Febmary 1944 
laid down a specific requirement for an aero- 
dynamically refined, improved performance 
Me 262 for ojk* rational service. 

Shortly thereafter, in March 191-1, a plan was 
submitted showing how this •new’ Me262 
was to Ik* achieved in three stages - 
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The Me262A-la (VI67) initial design, undergoing 
tests at Lager Lechfeld near Augsburg. 



Messerschmitt Me 262 HG III stage I (HG I) 


Features to be included at this stage: 

- Widening the chord of the inner wing 
section by inserting a fillet to increase 
the angle of sweep between the engine 
nacelle and the fuselage. 

- New design low drag cockpit canopy. 

- Swept horizontal tail surfaces. 


In January 1945 Messerschmitt’s chief test 
pilot, Karl Baur, commenced flight tests with 
the Me 262 V9 (‘VI+AD’; werk nummer 130 
004) which had been partially modified to the 
above standard. Contrary to the satisfactory 
wind tunnel test results, the swept horizontal 
tail surfaces gave rise to problems with the 
aircraft’s stability. The last known version of 


Messerschmitt Me 262 HG III stage II (HG II) 


- New wing incorporating 35° sweep. 

- Improved engine nacelles. 

- Low' drag cockpit canopy. 

- Swept horizontal tail surfaces. 

Messerschmitt later also investigated a ‘V’-tail 


version. The constmction of a trials aircraft 
was preceded by extensive wind tunnel tests. 

Before the Me 262 HG II (werk nummer 111 
538) could commence flight trials it was seri¬ 
ously damaged in a ground accident. Repairs 
were not completed at war’s end. 


Messerschmitt Me 262 HG III stage III 


- New wing incorporating 45° sweep. 

- More centralised engine installation in 
wing roots. The definitive form of the air 
intakes is uncertain. During tests both 

a slightly elliptical and an ‘extremely 
flattened’ intake shape were to have 
been investigated. 

- Low drag cockpit canopy. 

- Swept horizontal tail surfaces. 


This almost completely new aircraft was the 
subject of much discussion, investigation and 
wind tunnel testing. Capitulation brought all 
construction work to a complete halt. At the 
end of 1944, the possibility of using more 
powerful engines arose, these had, of course, 
been incorporated in the plans. 


the Me 262 HG III. which was tested by the 
British in the LFA wind tunnel at Volkenrode 
in November 1945, had been refitted with a 
standard tail unit. 

The low drag cockpit canopy, however, ful¬ 
filled all expectations, although test pilots 
Baur and Lindner were not enamoured of the 
restricted freedom of movement. 
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Original scale model of the Messerschmitt 
Me 262 HG III. 


Powerplanl 

Two Junkers Jumo 004D (improved Jumo 004B) each rated at 930kP 
(2,0501b) static thrust. Installation of either the Heinkel HeS 011 or 
BMW 003 also possible. 


Dimensions 

Span 

Sweep 

Wing area 

Length overall 

Height overall 

11.08m 

46.5° at 0.25 chord 

28.5m : 

10.60m 

3.78m 

36ft 4tfin 

306fl 

34(1 Mn 

12ft Sin 

Weights 



Empty equipped 

4,325kg 

9.5301b 

Loaded (benzine fuel) 

6,451kg 

14,2211b 


with 2,400 litres 

with 527 gallons 

(diesel fuel) 

6,697kg 

14,7641b 


with 2,400 litres 

with 527 gallons 

Max wing loading 

235kg/m- 

48lb/ft 3 


Performance 

Max speed (M = 0.96) 1,1 OOkm/h 683mph 

Messerschmitt was obviously preparing to mount an assault on the 
sound barrier with this aircraft. No further performance data available. 


Armament 

The same as Me 262A-)a four 30mm MK 108 cannon in the nose. 
Radio Equipment: FuG I6ZY (VHF/RT), FuG25a (ground-to-air IFF) 


Together with the work on the single-jet high 
performance fighter powered by the HeS Oil, 
the improved performance HG III variant of 
the Me 262 represented the most modern and 
furthest advanced German fighter project in 
existence at the end of the war. Its only disad¬ 
vantage when compared to the single-jet 
fighter would have been the relatively high 
expenditure in material and production costs. 


With this project, and with the P. 1101, P. 1110, 
P. 1111 and P. 1112 designs, the south German 
company of Messerschmitt stood at the very 
pinnacle of world aircraft manufacturing in I 
1945. Its influence on post-war aviation tech¬ 
nology has reflected this position. 
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Single Seat Jets 






































Chapter Three 


Jet Heavyweights 


The initial role of the heavy fighter, or Zerstor- 
er, in the early years of the war was to combat 
enemy fighters over hostile territory. Its pri¬ 
mary’ task of defending its own bombers re¬ 
quired it to fly close escort to the slower 
bomber formations and perforce denied it 
the tactical manoeuvrability and flexibility of 
a typical fighter. A heavy fighter therefore 
needed two things: a superior performance 
allied to a long range. 

In the light of the near total failure of the 
Messerschmitt BfllO to fulfil this intended 
role, provision of a replacement became a 
matter of the utmost priority. Together with a 
sufficient supply of fuel, a second crew mem¬ 
ber - to act as navigator and radio-operator, 
and to man the defensive armament if any - 
was all but indispensible. 

The designers thus found themselves in the 
somewhat unenviable position of having to 
produce a relatively large aircraft possessing 
a performance superior to that of enemy 
fighters. Jet propulsion could ensure such a 
superiority, but high fuel consumption and 
consequently a limited range at first mitigated 
against its use. 


Pre-production model of the French Sud-Ouest 
S0.4050 Vautour. 


By the closing years of the war conditions 
had changed. New requirements had arisen 
and traditional roles had to be redefined and 
sometimes reassigned. In defence of the 
Reich duties the heavy' fighter was to be¬ 
come, in effect, the counterpart to the ‘inter¬ 
ceptor’. As the fighting fronts retreated ever 
closer to the Homeland, prior warning of aeri¬ 
al attack grew progressively shorter. For de¬ 
fending fighters, rate of climb became as 
important as maximum speed in terms of 
performance criteria. But even taken to its ex¬ 
treme, for point defence in the style of the 
Mel63B for example, this could not guaran¬ 
tee total success and defensive cover would 
inevitably remain patchy. 

It would make much more sense for 
‘patrolling’ heavy fighters to be able to attack 
the fighter escorted, heavily armed bomber 
streams several times; ideally during the ap¬ 
proach to - or otherwise when departing - 
the target area. There was also the possibility 
of employing such aircraft in a secondary role 
as fighter-bombers to attack enemy targets. 

The new heavy fighter would thus bear a 
close relationship to the original Zerstorer, 


which were now being deployed almost 
exclusively against Allied bombers: either by 
day as heavy weapons carriers, or by night 
equipped with the latest in electronics and 
radar. 

A relatively large aircraft would also lend it¬ 
self quite easily to a variety of roles simply by 
change of equipment fit. Heavy fighter pro¬ 
posals were therefore usually to be found 
within the context of multi-purpose aircraft 
projects. The groundwork for the weapons 
systems of the post-war years Jiad thus been 
laid. Proposals specifying a ‘jet-powered 
heavy fighter’ as being the primary role or 
function were fairly rare. 

The German concept of a heavily, multi¬ 
armed all-weather fighter aroused great inter¬ 
est among the victorious Allies. France was 
later to produce the Sud-Ouest S0.4050 Vau¬ 
tour, which was very similar to the Messer¬ 
schmitt P.1099, Britain the de Havilland 
DH.110 (later the Sea Vixen), Sweden the 
SAAB J32 Lansen, the Soviet Union the 
Yakovlev Yak-25 ‘family’ and, finally, the Unit¬ 
ed States the Northrop F-89 Scorpion and the 
McDonnell F-l 01 Voodoo. 
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GOTHA 


Gotha P.60A heavy fighter 

January 1945 



The Gotha P.60 heavy fighter the project re¬ 
sulted from the development work carried 
out by the Gotha company on the Horten Ho 
IX. This was initially intended to culminate in 
series production as a structurally improved 
Go 229. 


Cm* 

One pdotand one radto operator rwsgator in prone posiboa 


Powerplant 

Two BMW COO each rated at SOOfcP (l.?63t>) stabc thrust. 

Dimensions 


Spaa 

1240m 

Sweep 

# at 0 23 chord 

Wing area 

SOOfT 

Length cueial 

93Am 31ft 2m 

Begirt cneraB 

3.13m 1 Oft 4m 

Weights 


Empty cqui|)}K-d 

4.190kg 9.2371b 

Loaded 

7,430kg with 10.42411) with 

approx 2.300 litre'* approx 350 gallons 
ol fuel of fuel 


Performance 


Max speed 

9l5km/h 

568mph 


at 7.000m 

at 20.000ft 

Initial rate of c5mb 

Hnvsec 

Wtsec 

Senice ceiling 

12300m 

ll.OOOft 

Timeto&fXfrn 

Ml minutes 

20.230ft 

Time to lO.OCOm 

215 minutes 

32SOOft 

Endurance at ICOS thrust 

approx 2 hows 



at l200Cm 

39.000ft 

Range ai K»>* thrust 

approx I.OOCfcm 

991 miles 


at 12.000m 

39.00Cft 


Armament 

As hea\y fighter Four 30mm IO$orhvo3Cmm\K IGGcamoon 
centre section so left and right of cmv cabin 
As recormraancc aircraft (scccodan rok): two Rb 501$ cameras. 


Gotha was requested by the Oberkom- 
mando der Luftwaffe (OKL - Luftwaffe High 
Command) to incorporate the experience 
gained from the Horten Ho IX/Go 229 into a 
new design. 

OKL requirements included: 

- A crew of two. 

- A pressure sealed high altitude cabin. 

- A standard tricycle undercarriage. 

- A greater range than the Go 229. 

- Tire option of installing more powerful 
engines. 


Gotha's head of design. Ing Hunerjagcr, and I 
his chief aerodynamicist, Dr Got herb also in. 
corporated the latest high speed research] 
into their design, a move which was not ac¬ 
cepted without a certain amount of reserva¬ 
tion by Walter and Reimar Horten. They also 
evaluated the most recent developments in 
alternative construction and the running and 
operation of turbojet engines. 

Structurally, the P.60A and P.60B were 
identical. The crew was accommodated in a 
prone position in a pressure sealed cabin fully 
faired into the nose contours. The airframe 
consisted of a plywood-skinned tubular steel 
centre section structure with all-wooden, lat¬ 
tice work outer wings. 

Elevators and ailerons were combined in 
the one control surface (elevon) on the trail¬ 
ing edge of each outermost wing section. 
Rudder control was provided in a highly un¬ 
usual manner; two telescopic control sur¬ 
faces being simultaneously extended alx>ve 
and below each wingtip. Fuel was carried in 
the outer wings and in a centre-section tank. 
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Gotha P.60B heavy fighter 

March 1945 


Crew 

► Pilot and radio operator in pressure sealed cabin. 

Powcrplant 

Two Heinkel HeS 011 turbojets each rated at l,300kP (2,8651b) static 
thrust. Provision for additional 2,OOOkP (4,4091b) thnrsl rocket motor. 

tela below for the heavy fighter variant unless given with an ‘R’ for the 
reconnaissance (secondary) role. 


Dimensions 


Span 


13.50m 

44ft y/m 

Sweep 


46° at 0.25 chord 


Wing area 


54.7m 1 

5890' 

Aspect ratio 


3.3:1 


Length overall 


9.90m 

320 6m 

Height overall 


3.50m 

Il06in 

Weights 




Empty equipped 


5,161kg 

11,3771b 

loaded 


9,953kg with 

21,9421b with 



3,500kg oi jet fuel 

7,7161b of jet fuel 

Loaded (max) 

R 

ll.OOOkg with 

24,2501b with 



2,600kg of jet fuel 

5,7311b of jet fuel 



plus 1,700kg 

plus 3,7471b 



of rocket fuel 

of rocket fuel 

Mav wing loading 


182kg,m- 

37.2lb.ft 1 


R 

201 kg/nr 

4llb/0 ! 

Performance 




Max speed 


980km/h at 6,000m 

608mph at 20.0000 

Initial rale of climb 


I9nvsec 

620/sec 

R 


60m'sec 

I96ft/sec 

Time to height 

30.5 min 

to 14,000m 

46,0000 

R 

2.6 min 

to 9,000m 

29,5000 

Max Endurance 

2.4 hrs 

at 14,000m 

46,0000 

R 

3.7 hrs 

at 14,000m 

46,000ft 

Max Range 


approx 2.800km+ 

1,739 miles+ 



at 14,000m 

46,0000 

R 


2,100km 

1,304 miles 



at 14,000m 

46,0000 


Armament 

As Heavy Tighter 

Four 30mm MK 108 or four 30mm MK 2I3C cannon in wing centre 
section to left and right of crew cabin. Weapon load: provision for 
weapons racks. As reconnaissance aircraft (secondary role): one 
Rb 50/18 and One Rb 30/18 cameras. 


Radio equipment 

FuG 15 RT. FuG 25a IFF and FuG 125 radio beacon receiver. 


On 28th February 1945 the General derJagd- 
flieger (Air Officer Commanding Fighters) 
laid down new requirements for both single- 
and twin-jet fighter projects. 

His demands included, among other things, 
a more comprehensive equipment fit and, 
above all, a greater endurance. Take-off on 
grass should not exceed 1,000m (3,250ft). Ing 
Hunerjager and Dr Gothert therefore decided 
to enlarge their original P.60 design into the 
P.60B, while still continuing development of 
the former as an ‘immediate solution’ under 
the designation P.60A as described above. 


The company proposed a third variant, 
designated the P.60C, as their tender to the 
night fighter specification issued on 27th Jan¬ 
uary 1945. But the capitulation of Germany in 
May perforce denied the designers and aero- 
dynamicists of the Gothaer Waggonfabrik 
any practical demonstration of their ideas 
and proposals. It is only today, after decades 
of being a mere pipe dream, that the aerody¬ 
namic planform championed back in 1945 
has re-emerged centre stage in the shape of 
America’s so-called ‘stealth’ bomber, the 
Northrop B-2A Spirit. 
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MESSERSCHMITT 


Messerschmitt P. 1099 

March 1944 



.Messerschmitt P.1099 with heavy armament. 


Messerschmitt P.1099 (Fighter I) heavy' fighter. 


In the summer of 1943 proposals for ‘possible 
alternative roles’ for the Me 262 jet fighter in¬ 
cluded interceptor, fast bomber, reconnais¬ 
sance aircraft and trainer. Its employment as 
a night or all-weather fighter had not yet then 
been envisaged. This was to change at the be¬ 
ginning of 1944 when, in February, proposals 
were first put forward under the project des¬ 
ignation P.1099 for an enlarged-fuselage Me 
262 intended to combat the heavily-armed Al¬ 
lied four-engined bombers in the heavy fight¬ 
er, Zerstorerand night fighter roles. 

In the course of further work on the project 
these proposals crystallised into just the one: 


for a all-weather heavy fighter whose sub¬ 
variants would differ only in armament detail. 
It was at this stage that the planned rearward¬ 
firing gun barbettes, characteristic of the Me 
210 and the Me 410 Hornisse (Hornet), were 
deleted. 

Project 1099’s wing and tail surfaces were 
largely taken over straight from the Me 262. 
For centre of gravity reasons the engine na¬ 
celles were moved slightly further aft. The 
fuselage was of completely new design. The 
undercarriage, too, was redesigned for pro¬ 
jected all up weights of up to 10 tonnes or 
more. 
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Crew 

Pilot and radio operator/navigator in two-man cabin. 


Powerplant 

Two Junkers Junto 004C each rated at I.OI5kP (2,2371b) static thrust. 


Dimensions 


Span 

12.61m 

mmn 

Wing area 

22.0m' 

237ft' 

Aspect ratio 

7.2:1 


Length overall 

12.00m 

39ft 4in 

Height overall 

4.43m 

14ft 6in 

Weights 



Empty equipped 

5,061kg 

11,1571b 

Normal loaded 

8,762kg with 

19,3161b with 


3,900 litres of fuel 

857 gallons 

Max wing loading 

398kg/m' 

81.5lb/fl ; 


It is questionable whether the Technische Amt (Technical Office) 
would have been happy with the above figures, which were extremely 
high for those days. To achieve any sort of acceptable take-off 
performance the use of jellisonable rocket assistance would have 
been unavoidable. 


Performance 

No calculated performance figures are available. The data below' are 
from a British source 


Max speed 

805km'h 

SOOmph 


at 9.100m 

at 30,000ft 

Service ceiling 

9,810m 

32,000ft 

Range 

1,340km at 

832 miles at 


6,000m without 

20,000ft without 


additional fuel 

additional fuel 


Armament 

Fighter I with several smaller weapons 
Version A Four 30mm MK 108 cannon 
Version B Two 30mm MK 103 cannon 
Version C Two 30mm MK 108 cannon, plus two 30mm MK 103 cannon 

Armament was arranged in the forward fuselage below the crew cabin. 
All versions had provision for a maximum 2,150 litres (473 gallons) of 
additional fuel. 



Armament 

Version A: One 30mm MK 108 cannon, plus one 55mm MK 112 cannon. 
Provision fora maximum of 2.000 litres (440 gallons) of additional fuel. 
Version B: One 50mm MK 214 cannon. Provision for a maximum ol 1,500 
litres of additional fuel. Arrangement of armament as Fighter I above. 


Radio Equipment 

Funkgerat (FuG radio or radar set I6ZY) (VHF/RT), Peilgerat (PeilG • direc¬ 
tion finding equipment) VI (D/F and homing receiver), FuG 101 (radio al¬ 
timeter). Funk-Blindlandeanlage (FuBI - radio blind-running equipment) 
2(ALS) and FuG 25 (IFF). 


Messerschmitt P. 1101 

It is not known whether work on this project 
continued beyond March 1944. Messerschmitt 
was subsequently to use the basic design for 
his very similar P.l 100 feist bomber project. 
This in turn led to a comprehensive series of 
studies for aircraft fulfilling a diversity of roles 
contained under the project number P.l 101. 

In the summer of 1944 Messerschmitt 
abandoned all further development upon the 
instructions of the Jagerstab (Fighter Staff) 


and concentrated instead on the production 
of a single-jet high performance fighter to be 
powered by the HeS Oil. This then took over 
as project number 1101. 


Jet Heavyweights 
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Chapter Four 


‘People’s fighter’ versus 
‘People’s aircraft’ 



Mustangs, Lockheed Lightnings, Republic 
Thunderbolts and do Havilland Mosquitos. 
Such incursions were not only highly demor¬ 
alising to civilian and soldier alike, they also 
rendered any offensive movement by Ger¬ 
man ground forces all but impossible. 

In an attempt to remedy this situation, and 
co-incident with the activation of the Volks- 
sturm (Germany’s ‘Home Guard’), Albert 
Speer’s Reichsministerium fur Rushing und 
Kriegsproduktion (RfRuk - Reich Ministry of 
Armament and War Production and the Re- 
ichsluftfahrtministerium (RLM - Reich Air 
Ministry ) came up with the idea of a light¬ 
weight. easy-to-build, easy-to-fly, but none¬ 
theless high performance aircraft, which 
could be mass produced and which would 
be able to take-off from even the smallest of 
landing strips. 


Early Dornicr *vcry small fighter' proposal by 
design engineer Heck (with original sketch). 


By the summer of 1914, when the general col¬ 
lapse of Germany’s daylight fighter arm could 
no longer be ignored, the threat of attack by 
ever-increasing numbers of low flying Allied 
fighters was beginning to pose serious prob¬ 
lems. Germany’s standard fighters, the Mess- 
erschmitt Bf 109 and Focke-Wulf Fw 190, were 
no longer in a position to combat the wide- 
ranging low level sweeps by North American 


js+stf '«#*/- 7^ 


Z 


r.vt*.* %-t.i 

t-m-yr-c. 
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Winner of the Volksjager competition: 
the Heinkel He 162. 


With a wingspan of 7.2ni (23ft 6in) the Heinkel 
Hel62A-l was an exceptionally compact fighter. 


The man behind this scheme was presum¬ 
ably Karl-Otto Saur, Albert Speer’s deputy at 
the RfRuK. For as the managing director of 
the Ernst Heinkel AG, Dipl-lng Karl Frydag, 
was to explain to Professor Willy Messer- 
schmitton 11th April 1945: 

/ never campaigned for the single-jet fighter 
(by which he meant the Volksjager- Authors). 
Quite the opposite , / always spoke out against 
it. The decision to build the single-jet fighter 
with all possible haste was the result of dis¬ 
cussions between Herr Saur, Hew Oberstleut- 
nant Knemeyer and a large number of 
gentlemen in the Air Minishy. 

On the evening of 7th September 1944 Drs 
Heinkel, Gunter and Meschkat in Vienna re¬ 
ceived a top priority blitz (lightning) telegram 
fromOranienburg. It contained precise speci¬ 
fications and delivery dates for a ‘very small 
fighter'. By the time the Arado, Blohm und 
Voss, Fieseler, Focke-Wulf, Junkers and Siebel 

People’s Fic.hter versus People’s Aircraft 


companies had officially received their 
copies of the specifications from the RLM on 
10th September, Heinkel had already pro¬ 
duced their first designs and calculations 
based upon their earlier P.1073 (P - Projekt) 
project. 

At an internal meeting 24 hours later 
Heinkel was already making firm plans for the 
construction of a prototype and commence¬ 
ment of series production of the P.1073, soon 
to be known as the He 162. 

So when, by mid-September, the other man¬ 
ufacturers who had been invited to tender 
had completed and submitted their projects 
for discussion, Heinkel AG already seem to 
have been assured of the go ahead. 

Even the circle of Volksjager supporters 
surrounding the influential Saur obviously 
knew from the start exactly what, and who, it 
was he wanted. With production of the He 
177 Greif (Griffon) heavy bomber virtually at a 
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halt, and that of the He 219 Uhu (Owl) about 
to follow suit, Heinkel appeared to be the ob¬ 
vious choice. 

Which begs the question as to why - at this 
late stage of the war and simply to keep up 
appearances with the industry-did the RLM 
permit such a farce ? 

Saur knew exactly how to use his influence 
to push through his own ideas on schemes 
like this against numerous opponents such 
as, amongst others, Dipl-lng Robert Liisser, 
Messerschmitt and Adolf Galland. On 30th 
September 1944 the RLM officially awarded 
the contract to Heinkel, who by then had al¬ 
ready built a full-scale mock-up. 

The He 162VI successfully completed its 
maiden flight on 6th December. After a few 
minor modifications the aircraft began to 
show great promise as a fighter. It entered 
mass production and a number of examples 
even saw operational service. 












ARADO 


Arado E.580 


PowerpUnt 

One BMW 003A-I rated at SOOkP (1.763*>) stabc IhnN 


Dimension* 



Span 

7.7$m 

25ft Sin 

Wing aiea 

10m’ 

107ft 1 

Aspect ratio 

6.0:1 


length cnerall 

8.00m 

26ft 3in 

Height cnnall 

2.30m* 

«t Sin 

Weights 



Empty equipped 

1.953kg 

4.30501) 

Loaded 

2.635kg with 

5.805)11) with 


500kg of fuel 

1,1021b of fuel 

Max wing loading 

263kg ; nv 

53.5)ltVft' 

Performance 



Max speed 

750kmh at 6.000m I66mph at 20.00# 

Initial rate of climb 

I73nvs«c 

57ft«c 

Senke ceiling 

12.000m 

39,400ft 

Time to 6.0C<3m (20.00Cft) 

7.1 minutes 


Time to lO.COftn (32.800ft) 

179 minutes 


Endurance at lOQMhnttf 

35 rnmutes at 6.00Cm 

Range at IC0>> thmd and at 6.CC0m 



403km 230 tikes 

Take-off run 

570m 

I^TOft 

laming speed 

IStkmh 

95.6mph 

Armament 



Two Xknm IIK10$ cannon in the nose. 



Arado had just two days lo complete its de¬ 
sign proposal, as since recorded by the head 
of the company's aerodynamic design de¬ 
partment, Riidiger Kosin: 

One day in mid-September 1944, without 
any prior learning, a representative of the 
Technische Amt arrived at Arado s design de¬ 
partment which had recently relocated to 
Landeshut in Silesia. He wanted us to pro¬ 
duce a design for a lightweight fighter, to be 
powered by a BMW003 turbojet, within a 
matter of days. He seemed to know exactly 
what the final design should look like. He did- 
n t budge from the department for two whole 
days and tried throughout that time to steer 
the project in the direction he wanted it to go. 
(From Die Deutsche Luftfahrt. Vol. 4 - Hie De¬ 
velopment of the German Fighter - Bernhard 
and Gracfe Verlag, published in Bonn. 1983). 

The design thus arrived at showed certain 
parallels to the He 162, albeit with a low- 


mounted wing. One great risk inherent in the 
E.580 was the positioning of the cockpit 
canopy immediately ahead of the engine air 
intake. (The Arado company use for a while 
‘F.’ - Entvvurf - as a prefix for their projects, in¬ 
stead of the more universally adopted *P’ - 
Projekt.) Even the smallest airflow vortices 
would have resulted in a not inconsiderable 
loss of performance. /Vs the Rechlin test pilot 
Heinz Borsdorff once explained to Walter 
Schick, during one flight he had suffered a 
10% performance loss brought about by a vor¬ 
tex caused by a small gap where the canopy 
of his He 162 had not been completely closed 
Determining the exact shape of the E.580’sair 
intake would have required some consider¬ 
able time spent on wind tunnel tests; time 
which simply was not available. 

Tire fuselage of the E.580 was constructed 
primarily of steel. The wing, as laid down in 
the specification, was built of wood. 
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BLOHM UND VOSS 


After some initial hesitation about participat¬ 
ing in the Volksjager tender, Dr Richard Vogt, 
assisted by Dipl-lng Hans Amtmann, then 
went on to produce three unusual and widely 
differing proposals in about as many weeks. 
In a first comparison study he considered the 
merits of the tail-less P.210, which had been 
developed out of the P.208, against those of 
the more conventional P.211 with its swept 
wing and tail surfaces. 

The development risks associated with the 
former decided Dr Vogt to submit project 
number 211. 


The simple and cheap method of construc¬ 
tion, typical of so many Blohm und Voss de¬ 
signs, found wide support among those 
experts present at the discussions held on 
14th and 19th September. But Heinkel’s 
P.1073, while not quite meeting the specifica¬ 
tions in terms of endurance, was appreciably 
lighter and possessed a better overall perfor¬ 
mance. In addition, a more powerful or alter¬ 
native engine could be installed in the 
Heinkel design much more easily and with far 
fewer complications; as Siegfried Giinter was 
to demonstrate on more than one occasion. 


When it became clear that, for the speeds 
envisaged, a swept wing offered little addi¬ 
tional advantage, but rather increased overall 
weight and added to the development risks, 
Blohm und Voss reworked their project giving 
it completely straight, constant-chord, wing 
and tail surfaces. But time was running out for 
the Hamburg team and, furthermore, such an 
uncompromisingly basic aircraft would have 
been hard put to come even close to the per¬ 
formance figures offered by the He 162. This 
point should not be overlooked when review¬ 
ing the whole decision-making process. 


Blohm und Voss P.210 



Constructed mainly of steel, this aircraft’s 
load-bearing structure took the form of 
Blohm und Voss’s usual tubular spar, which 
also served as the intake duct for the engine. 
To this central member were attached all the 
other assemblies and components. The re¬ 
mainder of the airframe was similar to that 
developed for the P.208. 


Powerplant 

One BMW 0014-1 rated at 800kP (1,7631b) static thrust: optional rocket 
take-off assistance. 


14th September 1944 


Dimensions (partly reconstructed) 


Span 

8.40m 

27ft 6'4in 

Sweep 

30° at 0.25 chord 


Wing area 

15.00m 3 

161ft* 

Aspect ratio 

4.7:1 


Length overall 

7.10m 

23ft 3l/2in 

Height overall 

2.60m 

8ft 6in 

Weights 

Empty Equipped 

2,480kg 

5,4671b 

Loaded 

3.400kg with 

7,4951b with 


750kg of fuel 

1.6531b of fuel 

Max wing loading 

227kg'm ; 

46.5lb/ft ! 

Performance 



Figures would probably have slightly exceeded specifications. Precise 
data not available. Due to its relatively high loaded weight, the project 
would liave had some difficulty meeting the required take-off run (500 
m 1,600ft). Without rocket assistance take-off mn amounted to 1,020m 

(3,346ft). 



Armament 



Two 30mm MK 108 fixed forward firing cannon in the nose. 
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Powerplant 

One BMW003A-I rated at 800kP (1,7631b) static thrust. 


Dimensions 

Span 

Sweep 

Wing area 

Aspecl ratio 

Length overall 

Height overall 

8.40m 

30" at 0.25 chord 

15.00m ; 

4.7:1 

8.70m 

2.70m 

27ft 6!4in 

161ft 

28ft 6in 

8ft 9in 

Weights 



Empty equipped 

2,580kg 

5,6871b 

Loaded 

3,500kg with 

7,7161b with 


750kg of fuel 

1,6531b of fuel 

Max wing loading 

233kg'm : 

47.7lb/ft ! 


Performance 

No works data are available; those given below, whose accuracy can¬ 
not be guaranteed, have been taken from previously published sources. 
Max speed 860km/h at 8,000m 534mph at 26,250ft 


Initial rale of climb 

I7.8m/sec 

58ft/sec 

Service ceiling 

II.100m 

36,500ft 

Take-off mn (on grass) 

800m 

2,600ft 

.Armament 



Two 30mm MK 108 fixed forward firing cannon in the nose. 


A more conventional alternative to the tail¬ 
less P.210, in which, however, Dipl-Ing Arnt- 
mann again made use of the basic structural 
design and constant-chord swept wing of the 
P.210, but here the load-bearing element, the 
welded tubular steel spar, was simply extend¬ 
ed aft to form a tail boom. 

Had it been awarded a production con¬ 
tract, this aircraft would have been the first 
fighter in the world to use wing sweep effect 
as a design basis. It therefore contained a cer¬ 
tain element of risk. But in his proposal Dr 
Vogt emphasised rather the simplicity of con¬ 
struction and the use of ‘non-essential’ mate¬ 
rials. He summarised by arguing that; 

... the designs submitted must result in an 
aircraft that will ease the burden once and for 
all on the light alloy sector of our raw material 
production and , at the same time , reduce 
labour costs. 


He also pointed to the ease of maintenance 
and a consequent high degree of operational 
availability - these concepts found wide¬ 
spread approval. But official circles delayed 
the announcement of a decision and Dr Vogt 
was kept waiting. 

In order to eliminate any uncertainty and 
also be able to keep to the tight schedules, Dr 
Vogt greatly simplified the aerodynamic con¬ 
cept of the P.211/01. In so doing he made full 
use of his previous experience with the BV40 
glider-interceptor which had employed simi¬ 
lar wing and tail surfaces to those now pro¬ 
posed. 

To provide a comparison with the Blohm 
und Voss data given, figures taken from 
Heinkel Report No. 105/44 of 23rd September 
1944, The P.1073 Jet Fighter’, are also listed 
on the opposite page. 
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Blohm und Voss P.211/02 

29th September 1944 



Powe rplant 

One BMW 0O3A-I rated at SOOkP (1.7631b) thrust. 


Despite the undisputed advantages in terms 
of construction and assembly, the Blohm und 
Voss project also displayed certain disadvan¬ 
tages when compared to the P.1073 (He 162). 

An inferior performance could probably be 
expected, caused, in part, by the 2.5m (8ft 
3in) long engine air intake duct, also the sig¬ 
nificant amount of drag induced by its ‘rec¬ 
tangular’ construction. 

As the air intake was only some 1.2m (3ft 
lOin) above ground level, there was a real 
danger of foreign bodies being ingested, par¬ 
ticularly on unprepared forward landing strips 
as well as the high risk of engine damage in a 
belly landing. 


Although the contract was officially award¬ 
ed to Heinkel on 30th September, Dr Vogt 
continued work on this project until 4th Octo¬ 
ber 1944. 

Taking everything into consideration, not 
just the suitability or otherwise of the individ¬ 
ual proposals themselves, but seen in the 
light of the situation, the decision of the Air 
Armaments Staff to opt for the He 162 must be 
regarded as justifiable. 


Dimensions 




Span 


7.60m 

24ft lOin 


P.1073 

7.20m 

23ft 7in 

Wing area 


12.87m 

42ft 2in 


P 1073 

11.16m 

36ft 7in 

Aspect ratio 


4.49:1 



P. 1073 

4.65:1 


length overall 


8.06m 

26ft 5in 


P.I073 

8.65m 

28ft 4in 

Weights 




Empty equipped 


1.930kg 

4,2541b 


P 1073 

1.868kg 

4.1181b 

Loaded 


2.760kg with 

6.0641b with 



420kg of fuel 

9251b of fuel 


PI 073 

2,571kg* with 

5,6671b* with 



420kg of fuel 

9251b of fuel 

Max wing loading 


2l4.5kg/m 1 

439lb.fl 


P.I073 

230kg/m 

47lb/ft’ 


' The Heinkel figure above was hand altered to read 2,750kg (6,0621b). 
Die actual loaded weight of the He 162A-I was 2,805kg (G. 1831b). 

Die P.211/2 could accommodate an additional 490 litres (107.7 gallons) 
of fuel in the wings. 


Performance 

Max speed 


767km'h at 6,000m 476mph at 20,000ft 


P.1073 

840km'h at 6,000m 

52lmph at 20,000ft 

Initial rate of climb 


14.05nv'sec 

46ft/sec 


P.1073 

21.5nVsec 

70fl/sec 

Senice ceiling 


11.000m 

36,000ft 


P.1073 

11,700m 

38,400ft 

Time to 6,000m 

Max range 

P.I073 

10 minutes 

6.6 minutes 

550km (341 miles) without extra fuel 


P.I073 

660km (410 miles) without extra fuel 

Take-off run on grass. 

800m (2,624ft) 

P.1073 same.t 


t Diis could be considerably reduced by employing take-off assistance. 


Armament 

| Two 30mm MK 108 fixed forward firing cannon in the nose. 


People’s Fighter versus People’s Aircraft 













































FOCKE-WULF 


The company’s technical director, Kurt Tank, 
whose stance on the whole Volksjiiger con¬ 
cept was, if anything, more anti- than pro-, 
nevertheless presented the Technische Amt 
(RLM Technical Office) with two proposals 
based upon his previous research and devel¬ 
opment activities. 

Together with a Volksflitzer (People’s whiz- 
zer or darter, or jet fighter) project which, 
apart from the powerplant, was taken directly 
from the earlier twin-boom Flitzer models, his 
design department also began work on a 
new, so-called Volksflugzeug (People’s Air¬ 
craft) which had its origins in Focke-Wulfs 
Design No.5 of January 1944. 


Tank intended to use the Volksflugzeug more 
for purposes of comparison in order to pro¬ 
mote his idea for a standard jet fighter’ based 
upon the Flitzer. For although this latter had 
not particularly shone in a first round of dis¬ 
cussions on the subject of a single-jet succes¬ 
sor to the Messerschmitt Me 262, Tank still 
hoped at this stage to improve the perfor¬ 
mance of the Flitzer by such measures as re¬ 
ductions in weight and surface area. 

Focke-Wulfs design leaders foresaw con¬ 
siderable drawbacks to the Volksjiiger pro¬ 
gramme as proposed by the powers-that-be: 

By the lime it reaches the front in any 
meaningful numbers (third quarter of 1945), 


any Volksjdger-type aircraft is certain to be in¬ 
ferior to enemy jet fighters (eg Lockheed P-80 
Shooting Star or Gloster Meteor - authors) 
and its operational life span would be brief 
because: the BMW 003 is too weak a power- 
plant: the lack of wing sweep, dictated on pro¬ 
duction grounds, will limit dive speed and 
impair combat performance: there is no de¬ 
sign capacity for improvements in armament, 
armour or other equipment. 

This stance effectively put the company 
beyond the pale as far as the strict guidelines 
as laid down by Karl-Otto Saur went, and so 
Tank's dream of producing a Volksflitzer re¬ 
mained just that. 



Fockc-Wulf Volksjager, unswept wing variant (above) 
and swept wing variant (below). 


A somewhat lavish design for an ‘emergency 
solution’ aircraft, the Volksflugzeug featured 
a long, loss-inducing intake duct which added 
to both overall weight and surface area. An al¬ 
ternative layout featured an unswept wing 
somewhat similar to that of the He 162. Data 
quoted is for the swept version. 


Focke-Wulf Volksflugzeug 

18th September 1944 
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Powcrplanl 

One BMW 003A-1 rated at 800kP (1,7631b) thrust. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

7.50m 

35° al 0.25 chord 

13.5m ! 

4.0:1 

8.80m 

2.85m 

26ft 7in 

145ft- 

28ft Min 

9ft 4in 

Weights 

Loaded 

3,050kg with 

6,7231b with 


660kg of fuel 

l,455lb of fuel 

Max wing loading 

226kg'm ! 

46lb/ft : 

Performance 

Max speed 

820knvh at 6,000m 509mph at 20,000fl 

Initial rate of climb 

!4.5nVsec 

47ft 6irvsec 

Endurance 

0.5 hrs al ground level 

Endurance 

0.7 hrs at 10.000m 

32,800ft 

Take-off run, approx 

1.000m 

3,280ft 

Armament 

Two 30mm MK 108 fixed forward firing cannon in the nose. 



OTHER DESIGNS 


The performance of the Volksfiitzer would 
have been markedly inferior to that of the 
Volksflugzeug in certain respects. Although it 
may have met the requirements of the speci¬ 
fications - at least when based on purely 
mathematical calculations - the design in fact 
stood no chance of being realised due to the 
technical difficulties of the production and 
because of the tight scheduling. Focke-Wulf 
showed manifestly little interest either way. 

Information on all other submissions to the 


Volksjager project is very patchy. The Junkers 
design, the EF.123 or EF.124, is known only 
through photographs of a model. (Junkers 
tended to use the prefix ‘EF’ - Entwick- 
lungflugzeug, development aircraft - instead 
of the more universally adopted ‘P’ - Projekt - 
prefix. Exact dimensions and performance 
data are not available. The aircraft bore a cer¬ 
tain similarity to the He 162, but by featuring a 
ventral powerplant was able to make use of a 
single-fin tail unit. 


For the Fieseler Volksjager, on the other 
hand, there are some data but no known illus¬ 
trations. Fieseler’s head of design, Liisser, 
who was very sceptical of the whole concept, 
determined a loaded weight of 2,900kg 
(6,3931b) with a wing area of 13.00nr (140ft 2 ). 
The stated take-off run of just 580m (1,640ft) 
is surprisingly short. Further details have been 
unobtainable. 

As far as is known, neither illustrations nor 
technical data exist for the Siebel proposal. 



Artist’s impression of the Junkers contender. 


Model of the Junkers Volksjager design. 
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Chapter Five 


Night and 

all weather fighters 


It was not until 1940, when Germany’s anti¬ 
aircraft ground defences had proved inca¬ 
pable of effectively combating the growing 
strength of the night raids being mounted by 
RAF bombers on targets within the Reich, that 
the Luftwaffe leadership recognised the ne¬ 
cessity for an aircraft specially equipped for 
nocturnal pursuit operations. 

The first aircraft delivered to the fledgling 
night fighter arm were re-equipped Messer- 
schmitt Bf 110 Zerstorer and suitably convert¬ 
ed bomber types such as Dornier’s Do 17 and 
Do 217 and the Junkers Ju 88. When the enemy 
began to introduce new and improved air¬ 
craft capable of flying faster and at higher alti¬ 
tudes, these ‘auxiliary night fighters’ were 
soon being stretched to the limit of their 
capabilities. Then at the beginning of 1942, 
the de Havilland DH.98 Mosquito appeared, 
an aircraft that was to prove extremely diffi¬ 
cult - if not impossible - to intercept. 

At a meeting with representatives of the in¬ 
dustry held in the summer of 1942, and with 
the horse long since bolted, the keichsluft- 
fahrtministerium (RLM - Reich Ministry of Ar¬ 
mament and War Production) attempted 
belatedly to shut the stable door by demand¬ 
ing a dedicated night fighter which should not 
only carry the ‘heaviest’ armament, but also, 
and even more importantly, be faster than the 
enemy’s night bombers. As Goring explained 
on 12th September 1942: // is not right that I 
should continually be having to borrow from 
the bomber arm. Neither the bomber nor the 
day fighter is suited 100% for re-employment 
in the night fighter role. 

With the Heinkel He 219 Uhu (Owl), which 
successfully completed its maiden flight on 
6th November 1942, the right aircraft for the 
job seemed at first to have been found. Inter¬ 
nal squabbles and disagreements between 
the RLM, the Luftwaffe and the industry pre¬ 
vented its entering service with the night fight¬ 
er force either rapidly enough or in sufficient 
numbers to be effective. 

By mid-1944 it had become apparent that 
this aircraft, too, had its limitations in the 
stmggle against the RAF’s Mosquitos. Dipl-lng 
Karl Francke, Heinkel’s technical director 


since 1942, was forced to admit on 15th Au¬ 
gust 1944: The He219 is currently the best and 
fastest night fighter we possess. But its perfor¬ 
mance is today no longer sufficient to catch 
the Mosquitoes/Griffon (sic). 

Initially the Focke-Wulf Tal54, which first 
flew on 1st June 1943, was intended solely 
and specifically for this role. But on 1st July 
1944 this aircraft was cancelled as part of the 
Jagerstab’s (Fighter Staffs) type standardisa¬ 
tion programme. The wooden construction 
of Germany’s ‘Moskito’ was by then already 
posing great problems. The difficulties arising 
from the type of cold glue being used in its 
manufacture could not be overcome due to 
the debilitating effects on German industry of 
the very bombing campaign that the aircraft 
was intended to combat. 

It was against the background of this most 
unsatisfactory and, for the Reich, highly dan¬ 
gerous state of affairs that concrete plans were 
formulated to convert Messerschmitt Me262 
Schwalbe (Swallow) and Arado Ar234 Blitz 


Test flight by a development Arado Ar 234 towing 
rf Deichselschlepp (air trailer) auxiliary fuel tank. 

Ken Ellis collection 


(Lightning) jets and the high speed Dornier 
Do 335 Pfeil (Arrow) piston-engined fighter, 
for operational deployment as short range 
night fighters. All three machines seemed ca¬ 
pable of bringing the Mosquito plague to an 
end. 

As a first step, the two-seat Me262B-la 
trainer was to be modified as the Me262B- 
la/lil interim night fighter. The definitive 
night fighter version, the Me262B-2a, would 
then come somewhat later based upon the 
experience gained from the interim model. 

Arado followed a similar route. But as the 
Ar234 housed its crew in a fully-glazed nose 
compartment in keeping with its intended 
reconnaissance role, development was not 
quite so straightforward. The Ar234B-2/N in¬ 
terim night fighter would have to evolve 
through a number of stages, via the Ar234C- 
3/N and proposals such as the Ar234C-7, ’P-l, 
’P-2, ’P-3 and ’P-4, before the definitive ’P-5 fi¬ 
nally emerged. 

Dornier also initially envisaged an interim 
solution with the Do335A-6, which in the 
event was rendered superfluous by the ad¬ 
vent of the definitive Do335B-6 night fighter 
design. Because of its markedly inferior maxi¬ 
mum speed when compared to the two jet 
types, however, and with the forward engine 
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precluding any possibility of installing the lat¬ 
est Funkgerat (FuG - radio or radar set) 244 
‘Bremen 0’ search radar in the nose, this air¬ 
craft really stood very little chance. 

Later, in March 1945, the Horten brothers 
entered the ring by offering the Luftwaffe a 
night fighter variant of their two-seat 8-229 
(Horten Ho IX/ Gotha Go 229) multi-purpose 
aircraft as an ‘immediate solution’. (The ‘8’ 
being an RLM prefix to a sequence of num¬ 
bers allocated to designs of aircraft and mis¬ 
siles. ‘8-’ numbers were generally allocated in 
batches, although there were exceptions, as 
in this case; the 'neighbours’ of the 8-229 
being the DFS228 high altitude rocket-pow¬ 
ered research aircraft and the DFS 230 assault 
glider. In a similar system, piston engines 
were prefixed ‘9-’, turbojet and rocket en¬ 
gines ‘109-’.) With the exception of this last 
named proposal, all of the ‘interim night fight¬ 
er’ designs resulted in prototypes being built 
and tested. 

The Me262B-2a was by far the most pro¬ 
mising contender for the rapid production of 
a ‘definitive’ short range night fighter. A low 
all-up-weight, scope for further development 
and a good performance were not the only 
things in its favour. There was also the invalu¬ 
able operational experience gained in the 
meantime on the Me262A-la and Me 262 B- 
la/Ul by the experimental Kommando (spe¬ 
cial duties unit) Welter (the later 10./NJG 11). A 
first prototype of the definitive Me2G2B-2a 
was nearing completion by April 1945. The 
Hortens also began construction of the two- 
seat HoIXVG, and four trials models of the 
Do335B-6 held come off Dornier’s production 
lines before the capitulation. The Arado Ar 
234 P-5 was scheduled to make its maiden 
llight by June 1945 at the latest, with opera¬ 
tional trials commencing in the autumn. 

None of the above was suited for long 
range night fighter operations, which called 
for the enemy bomber stream to be engaged, 
if possible, during assembly and approach 
and thence while being ‘escorted’ across 
Reich airspace. 

Parallel to their development of the short 
range night fighter, Focke-Wulf and Dornier - 
the latter again using the Do335 as a basis - 
therefore began work on mixed powerplant 
night fighter and Zerstorer projects combin¬ 
ing a high speed dash capability with extend¬ 
ed range and endurance. Arado’s Professor 
Walter Blume proposed increasing the range 
of the Ar234C-7 night fighter by use of an ex¬ 
pendable long-range fuel tank towed behind 
the aircraft by means of a semi-rigid tube; the 
so-called Deichselschlepp (air trailer). But at 
the beginning of 1945 work on extended 
range night fighters was cancelled on ‘capac¬ 
ity grounds’. Only Dornier, who had received 
a development contract for the Do 435 (a side- 


Rariar operator’s station and equipment in the 
.\1e262B-ia/Ul auxiliary’ night fighter as used in 
the night and all weather roles. 


by-side two sealer version of the Do 335), is 
known to have continued work into February 
1945. 

That was not the end of the story: incredi¬ 
ble as it may seem, the Luftwaffe began to 
plan for the night fighter of the future. On 27th 
January 1945 the Technische Luftrustung (TLR 
- Technical Air Armaments Board) issued a 
specification, numbered 12376/45, for the fu¬ 
ture, the ‘optimum’, night fighter, which was 
ultimately to replace all present types: the 
auxiliary, the interim and the ‘immediate So¬ 
lution’ night fighters. 

Combining a speed of 900km/h (559mph) 
at 9,000m (29,500ft) with an overall en¬ 
durance of four hours, the machine was to be 
armed with four cannon and equipped with 
‘Bremen 0’ radar. Contemporary' thinking ob¬ 
viously still regarded a two-man crew and 
purely offensive armament as sufficient. 

Arado, Blohm und Voss, Dornier, Heinkel 
and Messerschmitt were initially invited to 
compete for the development contract; Focke- 
Wulf and Gotha adding their names later. 

On 26th February' 1945 a first meeting was 
held at the Focke-Wulf facility at Bad Eilsen to 
discuss initial submissions for the proposed 
night fighter projects. Focke-WulFs technical 
director, Dipl-lng Kurt Tank, also headed the 
Entwicklungssonderkommission (ESK - Spe¬ 
cial Development Commission) for night and 
all weather fighters, one of the numerous divi¬ 
sions of the Entwicklunghauptkommission 


(EHK - Main Developments Commission). 
Along with top speed and armament, the 
question of maximum achievable endurance 
began to assume growing importance as one 
of the main criteria. 

A few days later the industry received re¬ 
vised specifications. The Luftwaffe was now 
demanding an enormous increase in arma¬ 
ment, including defensive weaponry, and a 
greatly extended endurance. As a logical con¬ 
sequence of this, provision for a third crew 
member had become indispensible. These 
new requirements went way beyond the 
present projects and forced the companies 
either to rework or completely redesign their 
proposals. But the modified and new projects 
which emerged were still far from satisfactory 
for their intended operational role in terms of 
dimensions and weights. 

This fact had to be accepted by the partici¬ 
pants in a final round of discussions on the 
subject which took place on 20th and 21st 
March 1945 again at Bad Eilsen. Represented 
by Oberstleutnant Siegfried Knemeyer, the 
TLR withdrew the controversial new require¬ 
ments and promised yet a third set of specifi¬ 
cations for the 2nd April 1945. At the same 
time the number of firms to be involved in the 
continued development of the future night 
fighter was reduced to just three; Arado, 
Blohm und Voss and Gotha. 

Time was running out fast. In the east 
Gotenhafen and Danzig had been lost to the 
rapidly advancing Soviets. The fall of Vienna 
was imminent. In the west the Allies had 
crossed the Rhine and the German ‘West 
Front’ had collapsed along its entire length 
from Emmerich to Mannheim. 


Night and All Weather Fighters 


101 







Dish antenna of the FuG 240 ‘Berlin’ radar, 
predecessor of the FuG 244 ‘Bremen 0’ model. 


After this ‘closing’ conference only one or 
two sporadic instances of further night fighter 
development have been recorded. 

The only practical result of these endeav¬ 
ours was the handful of Me262B-la/Ul inter¬ 
im night fighters of Kurt Welter’s 10/NJG11 
which continued to combat Allied bombers 
throughout March and into April. A prototype 
of the definitive night fighter, the Me262B-2a, 
was nearing completion at the time of the ca¬ 
pitulation. It, and much else, provided wel¬ 
come booty for the victorious Allies. 

The aircraft to be produced under the ‘im¬ 
mediate solution’ were specifically adapted 
for the night fighting role, but were based 
upon types already flying in order to keep pro¬ 
duction costs and development risks to a 
minimum. 

Front line units were to receive their first 
operational machines in the autumn of 1945. 
To have any chance of meeting this target 
date, the first prototypes needed to com¬ 
mence flight testing in the early summer of 





Two MK 1088 30mm cannon protruding from the 
fuselage of a Junkers Ju88G-6 - the upward-firing 
Schrage Musik anti-bomber weapon. 


1945. The performance of these short range 
night fighters would be superior to any enemy 
machine. They were intended to bridge the 
gap until the entry into service of the ‘opti¬ 
mum solution’ aircraft. 

In the space of just a few years, the night 
fighter had evolved from a standard day fight¬ 
er operating on a makeshift basis under cover 
of darkness, via suitably modified Zerstorer 
and bomber aircraft, into a highly specialised 
machine, equipped with sophisticated elec¬ 
tronics and armament, which in 1945 repre¬ 
sented the pinnacle of aviation technology. 

Together with an increased fuel capacity 
and an armament installation designed to 
meet the needs of nocturnal operations, the 
night and all w'eather fighter of the closing 
months of the Second World War was char¬ 
acterised by a comprehensive radio and elec¬ 
tronics fit used for target search and ranging, 
to warn of enemy radar and to ensure accu¬ 
rate navigation. Typical equipment fora night 
fighter of 1945 consisted of: 


In August 1943, as part of the ‘two-seater 
study’, Arado’s chief project engineer, Wil¬ 
helm van Nes, had suggested a night fighter 
variant of the ‘TL-1500’ jet-powered multi¬ 
purpose aircraft. It was not until a good 12 
months later that concrete plans, based in¬ 
stead upon the Ar234, were drawn up. 

The first model to be built was the Ar234B-2N 
auxiliary night fighter, a few examples of 
which began development trials. No opera¬ 
tional successes were achieved however. 

Almost at the same time Arado’s design de¬ 
partment used the single-seat Ar234C-3 and 
the two-seat ’C-5 as bases to propose, respec¬ 
tively, the Ar234C-3N, an interim solution 
which could be produced fairly rapidly, and 


ARAIK) 

the improved - albeit more costly - Ar234C-7 
(initially known as the Ar234C-5N). 

The Luftwaffe voiced strong criticism, prin¬ 
cipally of the Ar234C-3N. Its fully-glazed nose, 
they argued, would subject the pilot to addi¬ 
tional danger from glare while offering ab¬ 
solutely no protection from flying debris. 
Further doubts were expressed regarding the 
armament. 

Professor Blume could see his chances 
fading. At the beginning of January 1945 he 
therefore instructed his two designers, Meyer 
and Rebeski, to start work on a new series of 
night fighters to be developed out of the Ar 
234C-7. The new model was to be designated 
the *P\ and by 19th January 1945 four pro¬ 


Ground/Air Radio Communications: 

FuG 24SE (Funkgerat) radio or radar set, 
with ZVG 15 (Zielflugvorsatzgerat) 
homing device. 

FuG 29 ground-to-air control. ‘Reportage’ 
airborne situation report receiver. 

EiV 125 (Eigenverstandigungsanlage) 
crew intercom system. 

Identification Equipment: 

FuG 25a or ’c ‘Erstling’ ground-to-air 
identification, friend or foe (IFF). 

Combined ground-to-air and air-to-air IFF 
devices (eg FuG 226 ‘Neuling’) were 
under development. 

Navigation Equipment: 

FuG 120K simplified version of the 
‘Bernhardine’ radio beacon receiver. 

Peil G6 ‘Ludwig’ with APZ 6 (Automatischer 
Peilzusatz) - automatic supplementary 
direction finding equipment. 

D/F Direction finding homing receiver. 

Airborne Search Radar: 

FuG 244 ‘Bremen O’, active homing device 
with concave mirror antenna, 
range 0.2 to 50km (1,500ft to 30 miles). 

FuG 350Zc ‘Naxos’, passive receiver, 
reactive to H2S radar emissions from 
enemy aircraft, maximum range 50km 
(30 miles). 

FuG 280 ‘Kiel Z’, infra-red homer, range 
4km (2.5 miles) as an additional option. 

Bad-weather Landing Aids: 

FuG 125 ‘Hermine’, radio beacon receiver. 

FuG 101a precision altimeter. 

FuBI 3 (Funk-Blindlandeanlage) blind¬ 
landing radio equipment. 

Other devices used, but not listed above, are 

covered briefly in the individual project de¬ 
scriptions. 


jects, the Arado Ar234P-l, ’P-2, ’P-3 and ’P-4 
had appeared in very short order. This quartet 
differed primarily in accommodation for the 
two-man crew and in powerplant detail. 

After discussions with the TLR, the Luft¬ 
waffe General Staff Finally cancelled the Ar 
234C-3N altogether on 24th January, but gave 
the go ahead for the Ar234P-2 proposal, 
which was now to be fitted with additional 
oblique upward-firing armament. (This was 
known as Schrage Musik - literally oblique or 
jazz music.) Blume wanted to commence 
flight trials with his revised project, now des¬ 
ignated the Ar234P-5, as quickly as possible; if 
necessary using FuG 218. But he had only a 
few weeks in which to do so... 
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Arado Ar 234P-5 

10th February 1945 



Crew 

Pilot and navigator in two-man cabin, radar-operator in rear fuselage. 


Powerplant 

Two HeS 011A turbojets each rated at l,300kP (2.8651b) static thrust. 

Dimensions 

Span 

14.40m 

47ft 3in 

Ming area 

27.0m 1 

290.6ft' 

Length overall 

13.30m 

43ft 7in 

Height overall 

4.15m 

13ft 7in 

Weights (recalculated) 

Empty equipped 

6,400kg 

14,1091b 

Loaded 

11.000kg with 

24,2501b with 


3,300 litres 

726 gallons 


internal fuel. 

internal fuel, 


plus two 600 litre 

plus two 131 gallon 


jettisonable tanks 

jettisonable tanks 

Maximum loaded with take-off assistance 



11.400kg 

25,1321b 

Max wing loading 

411 kg/m' 

mw 


The Special Development Commission adjudged weights of this order 
to be ‘almost intolerable'. 


Performance (recalculated) 

Max speed 820knvh at 7.000m 50‘Jmph at 23.000ft 

Service ceiling 11,500m 37,750ft 

Time to 10,000m (32,800ft) 13.6 minutes 

Max endurance at 9.000m 29,500ft 

2hrs 23 mins at max reduced throttle 
I hr 30 mins at full thmst 


Armament 

Two 20mm MG 151/20 cannon in nose, plus two 30mm MK 108 oblique 
upward-firing cannon at or near aircraft centre of gravity. Additional 
conversion set of two 30mm MK 108 cannon below the fuselage. 
Weapon load: Two 300kg bombs or two 600 litre (131 gallon) fuel tanks 
on ETC 504 racks below' each engine. 


Electronic equipment 

FuG 15 VHF R/T with EiV 7 crew- intercom. FuG 25a IFF with FuG 136 
Nachtfee' command transmission facility': FuG 142 emergency D/F 
receiver, FuG 120a 'Bernhardine’ and FuG 125 radio beacon receivers, 
FuG 130 autopilot; FuG 244 active search radar (first prototypes with 
FuG 218 if necessary). FuG 350Z passive receiver. 


Evidence of two different sets of proposals for 
this night fighter project has survived. With 
the first Ar234P-5 of 31st January 1945 the use 
of four engines gave rise to strong reserva¬ 
tions: 

- Too high a fuel consumption. 

- Aerodynamically unfavourable 
arrangement. 

- Unlikely to meet stringent state-of- 
readiness requirements. 

These, and similar, arguments finally forced 
the company to rethink their proposal. 


For the second Ar234P-5 Dipl-lng Rebeski 
used the Ar234P-l design as a basis. He added 
the oblique upward-firing gun armament, 
made provision for a third crew member and 
exchanged the four BMW003 turbo-jets for 
twoHeinkel HeSOl Is. 

The performance of the ’P-5 was slightly in¬ 
ferior to that of the Messerschmitt Me262B-2 
but the aircraft proposed by Dipl-lng Blume’s 
team did have other advantages: protected 
fuselage fuel tanks and better protection for 
the crew. 
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HORTEN 


Horten HoIXb (8-229B-l/Go229B) 


1st March 1945 



The Horten brothers submitted a proposal for 
a two-seat version of their Horten Ho IX in¬ 
tended. among other roles, for service as a 
night fighter. Shortly thereafter this small 
company received specifications from the 
TLR for an ‘all-weather day and night fighter’ 

As an ‘immediate solution’ the night fighter 
variant of the two-seal multi-puiposc aircraft 
had a decided advantage over such types as 
the Ar234P-5. Do335B6or Mc262B-2 in that it 
would be built almost entirely of tubular steel 
and plywood and thus at appreciably less 
cost. Nor was that by any means all. In 1950 Dr 
Reimar Horten was to say of his design: As 
wooden surfaces offer oeiy little reflection to 
electric wooes, they are almost invisible on 
the radar screen. And as a fighter pilot must, 
and should, utilise the element of surprise to 
the full, especially by night, so should his air¬ 
craft be constructed of wood... 

The Hortens had also listed other advan¬ 
tages in their original submission, such as 
higher speed, lower wing loading, good climb 
capability and. not least, considerably ex¬ 
tended endurance: each and every one of 
particular import fora night fighter. 

The Horten Ho IX VO was to be the proto¬ 
type for the two-seater variant. Partial assem¬ 
bly had already begun prior to the Reich’s 
capitulation. Under even halfway normal cir¬ 
cumstances. the chances of series produc¬ 
tion would not have l>ccn bad. Goring for one 
was a firm believer in the two brothers’ work. 
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Crew 

Pilot and radar operator/observer in ejection seals in armoured pres¬ 
sure cabin. 


Powerplant 

Two Junkers Jumo 0O4B-2 turbojets each rated at 910kP (2,0061b) thrust 
Alternative option of two BMW 003A-I each rated at 800kP (1,7631b) 
static Ihmst. (For stmclural reasons installation of the Heinkel HeS 011 
could only have been carried out with the greatest difficulty.) 

Two I.OOOkP (2,2041b) take-off rockets as additional field conversion 
set. 


Dimensions 


Span 

16.76m 

54ft IOV;in 

Sweep 

28° 


Wing area 

53.6nP 

576.9ft 4 

Aspect ratio 

5.2:1 


Length overall, approx 

8.50m 

27ft lO/iin 

Height overall 

3.05m 

10ft Oin 

Weights 



Empty equipped 

5.200kg 

II,4631b 

Normal loaded 

8.650kg with 

19.0691b with 


1,850kg of fuel 

4.0781b of fuel 

Max loaded 

10,500kg with 

23,1481b with 


3,500kg of fuel 

7,7161b of fuel 

Max wing loading 

196kg/nv’ 

40ib/ft’ 

Performance 



At normal take-off weight with two Jumo 004s. 


Max speed at ground level 



approx 

950knVh 

590mph 

Initial rate of climb 

I6.4m'sec 

53.8ft/sec 

Service ceiling* 

15,000-16,000m 

49,000-52,500ft 

Range 

2,080km 

1,292 miles 

Range with max fuel load 

4,600km 

2.858 miles 

’Powerplant data insufficient to detemiine exact ceiling. 


Armament 

Four 30mm MK 108 fixed forward firing cannon, additional 24 to 36 
R4M unguided air-to-air rockets optional. 


Electronic equipment 

The Oberkommando der Luftwaffe (OKL - Luftwaffe High Command) 
specified that FuG 244 ‘Bremen 0' search radar was to Ire installed. This 
could be accommodated quite easily in the nose section. 


Braking 

Saw-toothed ventral brake under centre-section. Braking parachute 
reefed (gathered in) and unreefed. 


Top right: HoIX second prototype under 
construction. 

Centre right and bottom right: Two views of the 
uncompleted HolXV3 centre section. This is 
held in storage at Silver Hill, Maryland, by the 
US National Air and Space Museum. 
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MESSERSCHMITT 



started to flv the day fighter version on YVilde 
San (Wild Boar) sorties (Short range night 
fighter missions devoid of any radar aids and 
relying solely on visual target contact in col-1 
laboration with ground searchlights.) He I 
achieved considerable success; his victims! 
including several Mosquitos. 

The conversion of the Me262B-la t\vo*seai| 
trainer into an auxiliary night fighter was car-1 
ried out by the Lufthansa facility at Berlin- 
Staakcn. whose engineers were soon offering 
their own suggestions on how best to adapt 
the aircraft to take the then latest in electronic 
equipment. 

Stage 2: Designing and building the ‘defini¬ 
tive’ Me262B-2 night fighter. Externally this 
differed from its predecessor in its length¬ 
ened fuselage, redesigned centre section and 
aerodynamically refined cockpit canopy. In 
terms of performance it possessed, above all, 
an increased range and incorporated the op¬ 
tion of fitting oblique upward-firing Schr&ge 
Musik armament. 

Even while the first prototype was under 
construction, this aircraft too underwent fur¬ 
ther development; its performance being up¬ 
graded by the installation of two HcSOll 
turbojets and ‘Bremen O’ radar. 


Me.sserschmitl P. 1099 night fighter. 


Thanks mainly to its BfUOG-4 night fighter, 
developed out of the original Zerstorer, the 
south-Gennan company already had vast ex¬ 
perience in the production and building of 
such specialised aircraft. At the same time 
the inherent inadequacies of the Bf 110 meant 
that Messerschmitt had to contend at first 
hand with all the problems and the ever rising 
demands of the night fighter war. 

The attempt to use the BfllO’s successor, 
the Me 410 Hornisse (Hornet), in the night 
fighting role foundered on the latter’s unsatis¬ 
factory performance; only a few examples of 
the type being employed on long range night 
fighter operations. 

The Augsburg team had considered a night 
fighter version of the Me 262 as early as 1943 
but expensive trials to develop and perfect an 
audio search system came to nothing. In May 
1943, as part of his effort to create a true multi¬ 
purpose aircraft, Messerschmitt himself had 


put a proposal before the RLM outlining the 
P.1092E (P - Projekt, project), a specialised 
jet-powered night fighter based upon the Me 
262. In this he was unsuccessful. 

Recognising the urgency of the situation, 
Messerschmitt did not let it rest there. In Feb¬ 
ruary 1944 his project bureau came up with 
the P.1099, an Me 262 with an enlarged fuse¬ 
lage. As well as heavy fighter and Zerstorer 
variants, they proposed a night fighter model 
which would have more than double the fuel 
capacity of the Me 262. But this too was to re¬ 
main just a project. It was not until six months 
later that Berlin finally began to apply the sort 
of pressure that had long been called for. 

As already described, Messerschmitt - like 
Arado and Dornier - intended to create his 
short range night fighter in two stages. 

Stage 1: Production of the Me262B-la/Ul 
auxiliary night fighter, an aircraft which was 
to see operational service in limited numbers 
with 10/NJG 11 mainly in the Berlin area dur¬ 
ing the closing weeks of the war. Oberleut- 
nant Kurt Welter, the Kommandeur of this 
unit, had already demonstrated almost sin¬ 
gle-handedly that even a minimally modified 
Me262A-la could be turned into a useful 
night fighter. In December 1944 Welter had 
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Above: The jet night fighter ‘ace of aces': 
Oberieutnant Kurt Welter. 


Above left and left: Messerschmitt P.I092F. 
specialised development of the Me 262. 


Below : Messerschmitt Mc262B-la/Ul auxiliary 
night fighter. ‘FF.-610’ identifies it as one of the 
aircraft assessed by the US Foreign Aircraft 
Evaluation Centre, Freeman Field, Indiana. 
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Messerschmitt Me262B-2a 

1945 


Crew 

Or.e pdot and one radar-operatocnavigator seated in tandem in 
(cptooaBy pressurised) cabin. 


Powerplant 

Two Junkers Jumo CDIB-2 turbojets each rated at DIOfcP (2.006fb) static 
thrust; or two Junkers Jumo C01D each rated at SGOkP (2.050(b) static 
thrust, ptus an additional four oflXtP (1.1021b) R1-5C2 takeoff rockets 
(with six seconds o( combustion); or two l.CCOkP (220Ub) Rl-503 take* 
off rockets. 


Dimensions 


Span 

1256m 

41ft 2m 

Sweep 

185* at 0.25 chord 


Wing area 

21.7m 1 

2335ft 1 

Aspect ratio 

7.27:1 


Length overall 

11.70m 

38ft Tin 

Height 

3.83m 

12ft 7in 


Weights 

Empty equipped 4.76dkg 10,50211) 

Take-off weight 7,770kg with 17,121)11) with 

3,100 litres of fuel 681 gallons of fuel 
Max wing loading 358kg/'m ; 73.3lb/fl’ 

Loaded weight could be increased to 9,200kg (20.2821b), but only if a 
strengthened undercarriage was used. This would increase the wing 
loading at take-off to 12.5kg m (87.0llv ft). It was hope<l that the long 
take-off run which this in turn necessitated could be kept within rea¬ 
sonable limits by use of rocket assislir.ee. 


Performance 

At 7,770kg (17.129(b) loaded weight and with two Jumo OWB-2*, 

Max speed 8l!kmhat$.000m 522mph al 20.0000 

Initial rale of efimb 16.0msec 52ft sec 

Service ceibtg lOiOCkn 31.500ft 

Endurance* 2 25 hours at 6.000m 

Range, at optimum throttle 1.300km $07 miles 

* With additional fuel in external tanks, a maximum endurance of four 
hours should hast been possfcle. 


Armament 

Four 30mm MK 108 carmen simSai to the Me 262A-l.ce two 3ftnm 
MK103 cannon, plus two MG 151 or two MX 108 fake-wise in the nose. 
Ahenvairve; Two 30mm MK 108 cannon in nose cone. p5us hso ob5quc 
upward-firing MX 108 cannon either side of cockpit 


IJectronic Equipment 

FuG 16 ZY with AF\ (later FuG 24) \HF RT with homing device; FuG 
25a. FuG 125. FuG 120a; FuG 218 search and range-finding radar with 
Siemens •Antk-r’ nose- antennae. 


The project bureau passed their drawings to 
the assembly shop on 8th October 1941, only 
days after delivering those for the auxiliary 
night fighter. On 7th December the mock-up 
was ready for inspection by representatives of 
the TLR, of the Rcchlin and Wemeuchen test 
centres and hv the one ‘practical’ expert, Kurt 
Welter. Only a few minor alterations were re¬ 
quested. 
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On 22nd January 1945 Ihe Technische Amt 
(RLM Technical Office) commented apropos 
the use of FuG 218, ‘The intention to use the 
FuG 218 as an interim solution on an aircraft 
with a maximum speed approaching 800krrVh 
is not justifiable.’ In autumn 1944 Messer- 
schmitt had already carried out trials with this 
nose antenna array on the Me 262 V056. There 
had been no stability problems and by profil¬ 
ing the antennae support rods the loss of 
speed had been kept down to just 20km/h 
(12.4mph). At any higher operating speeds 
the use of such an array would be unaccept¬ 
able and the aerodynamicists in particular - 
always mindful of the smallest percentage 
drop in performance - preferred to see a re- 


As well as the change in powerplant, this 
project was also to feature a strengthened 
undercarriage, improved electronics and 
increased armament. 
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(lector antenna contained entirely within the 
contours of the fuselage. 

(In a development report prepared for the 
Americans in June 1945 the Me 262B-2 was 
declared ‘ready for take-off. No maiden flight 
ever took place; nor even any further testing.) 
Prior to this, back in January 1945 official cir¬ 
cles had expressed great interest in improv¬ 
ing the performance of the Me 262 night 
fighter. Even at that late stage of the war, de¬ 
velopment of new engines, equipment and 
armament had been proceeding at breath¬ 
taking speed and Messerschmitt’s ‘Upper 
Bavarian Research Institute’ was continually 
trying to improve the ‘immediate solution’ 
night fighter, even to the extent of attempting 


to comply with the new specifications issued 
on 27th January 1945. As before, Messer¬ 
schmitt’s aim was to avoid as far as possible 
unnecessary parallel developments and to 
achieve quick results by making extensive 
use of existing components. 

In February 1945 Messerschmitt proposed 
equipping the Me 262B-2 with Daimler-Benz 
DB 021 turboprop engines. These promised a 
shorter take-off run and extended endurance. 
But this powerplant was also still in its infancy 
and so, on 17th March 1945 - just four weeks 
before his offices and workshops were occu¬ 
pied by the Allies - Messerschmitt submitted 
details of an improved version powered by 
HeSOl 1 turbojets. 


Messerschmitt Me262B-2 with two HeSOlls 

17th March 1945 


Crew 

One pilot and one radio-operator. 


Powerplant 

Two HeS 011A-0 turbojets eac h rated al l,300kP (2,8651b) sialic thrust. 
At a later date two HeS 01 IB turbojets each rated at l.SOOkP (3,3061b) 
static thrust, plus two SOOkP (1.1021b) RI-502 take-off rockets or two 
I.OOOkP (2,2041b) RI-503 take-off rockets. 


Dimensions 


Span* 

12.56m 

41ft 2in 

Sweep* 

18.5° at 0.25 chord 


Wing area* 

21.7m’ 

233.5ft-' 

Aspect ratio 

7.27:1 


Length overall 

11.70m 

38ft Sin 

Height overall 

3.85m 

12ft 7in 


• The wing of the Me 262B-2 was the same as that of the Me 262A 


Weights 

Data below given to include Ihe following options: internal fuel only (l); 
with two 600 litre (132 gallon) Doppelreiter (‘Double rider’, wing fuel 
fairings, precursors of the conformal lank) auxiliary fuel tanks faired 
into the wing upper surfaces (2); with two 600 litre (132 gallon) 
Doppelreiter auxiliary fuel tanks faired into Ihe wing upper surfaces and 
two 300 litre (66 gallon) external auxiliary tanks (3). 

Empty equipped, with six MK108 



(1) 

5.149kg 

11,351 lb 


(2) 

5.289kg 

II,6601b 


(3) 

5,329kg 

11,7481b 

Loaded 

(I) 

8,124kg with 

17,9101b with 



2,890 litres of fuel 

635.7 gallons of fuel 


(2) 

9.264kg with 

20,4231b with 



4.090 litres of fuel 

899.6 gallons of fuel 


(3) 

9,804kg with 

21.6131b with 



4.690 litres of fuel 

1,031.6 galls of fuel 

Max wing loading 

0) 

368kg/m ; 

75.3lb.ft 


0) 

423kg/m 

86.6lbf|- 


(I) 

446kgm ; 

91.3lb/ft’ 


The above wing loadings would have required not only intact airfields 
with long, undamaged concrete runways, but also pilots experienced 
enough to be able to get such a heavy machine into the air, with rocket 
assistance, by night, without undue difficulty In Ihe Germany of 1915 
both these items were in short supply. 


Performance (with HeS 011A-0) 


Max speed 


at 6,000m 

20,000ft 


0) 

930knvh 

577mph 


(2) 

862knv‘h 

535mph 

Initial rate of climb (1) 

22.2msec 

72.8fl'sec 


(2) 

I8.3nv'sec 

60.0ft,''sec 


(3) 

16.0nvsec 

52.4ft/sec 

Service ceiling 


12,300m 

40,350ft 

Max endurance, optimum throttle 



0) 

2.44 hours all 2,000m (39,300ft) 


(2) 

3.44 hours all 2,000m (39.300ft) 


(3) 

3.68 hours at 9.800m (32.000ft) 

Max range (1) 

1,480km at 12,000m 

919 miles at 39,300ft 

(2) 

2,220km al 12,000m 

1,379 miles at 39,300ft 

(3) 

2,260km at 10.200m 

1,404 miles at 33.500ft 

Take-off run (type 3) 



without assistance 

1.400m 

4.593ft 

with 1.000kg assistance 

1,150m 

3.772ft 

with 2.000kg assistance 

950m 

3,116ft 


Armament 

Four 30mm MK 108 cannon as exchangeable weapon pack in nose, 
plus two oblique upward-firing cannon to left and right of cockpit (con¬ 
version set). Alternatively: one SOtnin MK 214 (Rheimnetall BK 5) can¬ 
non for use in Pulkzerstorer - heavily-armed anti-bomber aircraft - role 
against enemy bomber formations, plus (as conversion sets): two 24 
R4M unguided air-to-air rockets, or two R 100 BS large-calibre unguided 
air-to-air rockets. 


FJertronic Equipment 

Fug 24 SE with ZVG 15, FuG 29, EiV 125, FuG 25a or ’c. FuG 120 K. Peil 
G6 with APZ 6, FuG 244. FuG 350 Zc, FuG 125, FuG 101a. 
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Interim solution- 
extended endurance 

In 1941 the Junkers Ju88C and Dornier Do 177. 
intruders of I Gruppe/NJG 2 were proving 
highly effective against aircraft of RAF 
Bomber Command over the British Isles. In¬ 
explicably. however, the Luftwaffe aban¬ 
doned these long range night fighter sorties in 
October 1941 by express 'Order of the Ftihrcr’. 
From that |>oint on. much to the relief of the 
British and later the Americans, the absence 
of such missions remained a dangerous gap 
in Germany's aerial defences. 

As part of the plans being drawn up from 
about mid* 1944 onwards for a new. superior 
night and all weather fighter, the Luftwaffe - 


conscious of the speeds being attained by 
enemy bombers - demanded an aircraft 
which itself combined a high maximum 
speed with the extended endurance neces¬ 
sary for effective night operations. The aircraft 
development department within the TLR 
came to the conclusion that these require¬ 
ments could only be met by a mixed power* 
plant machine featuring both piston and jet 
engines. The Tcchnisches Amt specified a fly¬ 
ing time of 5 hours, 20 minutes at an altitude 
of 8,000m (26,250ft). Twenty minutes of this 
total had to l>c maintainable at full emer¬ 
gency boost for the piston engine with simul¬ 
taneous full throttle of the turbojet. 

Such an aircraft would be used primarily 
for the following purposes: 


- As a long range night fighter to engage I 
enemy bombers in their assembly areas, I 

- For nocturnal patrolling to 'escort' the I 
approaching and departing bomber 
streams, and as an airborne command I 
and control aircraft to direct the 
Luftwaffe’s own night fighter units. 

The role of the short range night fighter was to I 
lx* taken over by suitably modified high per-1 
fomiancc aircraft such as the Ar234, Me2621 
and Do335. 

In January 1945 the dedicated long range I 
night fighter was abandoned on capacity I 
grounds' and shortly thereafter, on 27th Janu-1 
ary. the Tcchnisches Amt issued the specifi-1 
cations for the night fighter of the future. 


DORNIER 


Dornier P.254 (Do 435) 

February 1945 



The Friedrichshafen company, perhaps the 
most conservative of the German aircraft 
manufacturers, based all its projects of the 
final war years on the extremely fast and aero- 
dynamically proven Do335 piston-engined 
fighter. 


Dornier P.254 (Do435) night fighter 
with extended endurance. 



no 
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This aircraft was designed for operation both 
as a night fighter and Zerstorer. In May 1943, 
even before the first flight of the Do 335, the 
company had been working on Projekt P.232 
for a fast mixed powerplant bomber. The de¬ 
sign department’s intention in combining a 
piston engine with a turbojet was to utilise the 
advantages of each system: 

- To achieve long range capability at 
increased cruise speed by use of the 
piston engine alone, 

- To offer the highest combat performance 
when in contact with the enemy 

by cutting in the turbojet and, not least 

- To reduce take off and landing runs. 
With the P.254, Dornier were to return to 

this earlier concept. Known as the Do435 (a 
designation originally used to cover work on a 
high altitude Zerstorer version of the Do335), 
the forward fuselage of the new aircraft was 
similar to the Do335. Construction plans for 
the laminar wing had already been complet¬ 
ed. The undercarriage was identical in all 

Crew 

One pilot and one radar operator in ejection seats in separate cabins. 


Powerplant 

(1) . One Daimler Ben/ DB 603LA, take-off power I,715kW (2,300hp), 
with 3.5m (I I ft Bin) diameter three-bladed Me P8 variable pitch pro¬ 
peller plus additionally one Heinkel HeS 011A turbojet rated at l.300kP 
(2.8651b) static thmst in rear fuselage. 

(2) . Alternatively, one Junkers Jumo 2I3J high altitude engine, take-off 
power (at full emergency boost with MW 50) l,939kW (2,600hp) plus 
additionally one Heinkel HeS 011A turbojet rated at l.300kP (2,8651b) 
static thrust in rear fuselage. 


Dimensions 


Span 

15.40m 

50ft 6in 

Wing area 

41.0m- 

441.3ft* 

Aspect ratio 

5.8:1 


Length overall 

13.40m 

43ft 11 Kin 

Height overall 

5.60m 

18ft 5in 


respects to that of the Do 335. Dornier were 
thus able to keep the development risks, and 
tooling costs should a contract for series pro¬ 
duction be awarded, well within acceptable 
limits. 

Despite its extended endurance, the air¬ 
craft was not really suited to the long range 
night fighter role due to the lack of a third 
crew member. Dornier then offered the Do 
435 as a performance-enhanced Do 335 with¬ 
in the remit of the ‘immediate solution night 
fighter for combating the Mosquito’. The most 
telling argument in favour of the aircraft was 
undeniably its endurance, which the younger 
Dornier and Dipl-Ing Reidenbach were con¬ 
stantly bringing to the attention of the Main 
Development Commission. On 18th January 
1945 Dornier submitted the project in Berlin 
and received a development contract. The 
Technische Amt obviously wanted the Jumo 
213J engine as a possible alternative to the DB 
603LA, as is evident from the upgraded speci¬ 
fication of 2nd February 1945. 


Weights 


Empty equipped 

(1) 

7,585kg 

16,7211b 


(2) 

7.725kg 

17,0301b 

Loaded 

(1) 

10,500kg 

a 1481b 


(2) 

10,640kg 

23.4561b 

Wing loading 

(1) 

256kg.irv 

52.4lb/ft 

at take-off 

(2) 

260kg/m- 

53.2lb.ft 

Performance 




Max speed 

(1) 

822km/h at 7.500m 

510mph at 24,600ft 


(2) 

865km/h at 11,200m 537mph at 36,750ft 

Initial rate of climb 

0) 

ll.3m/sec 

37fl/sec 


(2) 

!4.0nVsec 

46ft/sec 

Time to height 


8.000m 

26.2500 


(1) 

13.5 minutes 



(2) 

12 minutes 


Time to height 


10,000m 

32,800ft 


0) 

18 minutes 



(2) 

16.5 minutes 



The maiden flight of a first prototype was 
planned for May 1945, with the first produc¬ 
tion machines being completed by the year’s 
end. 

Note: 

The Do 435 as often illustrated with tandem 
piston engines and full-vision canopy is in all 
likelihood a ‘post war development’ which 
originated in some magazine’s editorial office 
- not the only example of its kind! 


In the United States the US Navy used a mixed 
powerplant configuration for two of its earli¬ 
est post war carrier aircraft, albeit for only a 
very short time. These were the Ryan FR-1 
Fireball and the Curtiss XF15C-1; the latter 
being only slightly smaller than the Do435. 
With a powerplant of almost equal output, 
the American machine achieved a maximum 
speed which was about lOOkm/h (62mph) 
below that calculated for the Do 435. 


Endurance 

(Endurance figures for the DB 603LA-powered version.) 

Approx two hours at 9,500m (31,000ft), climb at combat rating and con¬ 
stant power with turbojet throughout. Approx 4.9 hours at 7,000m 
(23,000ft) at constant power with turbojet in use for 30 minutes. 

Approx nine hours at 4.000m (13,000ft) and 10.8 hours at ground level 
with piston engine alone at optimum throttle. 


Armament 

Two 20mrn MG 151 cannon in fixed barbette above front engine, one 
30mrn MK 108 engine-mounted cannon, and two oblique upward firing 
30min MK 108 cannon in mid-fuselage. 

Weapon load: One 500kg bomb as conversion set. 


Electronic equipment 

FuG 15 with EiV 15. FuG 25a, FuG 125, FuG 120, FuG 218, FuG 350 and 
FuG 101a. 

Installation of the modem FuG 244 ’Bremen O' would hardly have been 
possible given the limited space. 


FOCKE-WULF 


On the basis of previous experience, Dipl-Ing 
Kurt Tank wanted to put night fighting on an 
altogether broader footing. Auxiliary and in¬ 
termediate solutions did not interest him. For 
him the future of the night fighter arm came in 
the form of a relatively large aircraft, carrying 
a crew of three and equipped with the latest 
radar and navigational aids, which would be 
capable of staying aloft for some five to eight 
hours. 

The design department’s initial delibera¬ 
tions led in September/October 1944 to three 
studies which differed markedly in layout and 
powerplant. For the third of these preliminary 


designs a mixed powerplant of one Argus As 
413 and two BMW 003s had already been 
mooted. It was on this basis that work went 
ahead. At the end of December 1944 during a 
meeting of the EHK, Generalmajor Ulrich 
Diesing, head of the TLR - the body which 
had been established the previous July to re¬ 
place the Department of the Chief of Aircraft 
Procurement and Supply - concurred with 
Tank’s point of view. But as is now known, 
this expensive scheme was then deferred in 
the light of the existing situation. Berlin want¬ 
ed first to await the final victory before pro¬ 
gressing any further. 


Night and All Weather Fighters 


111 












Focke-VVulf mixed powerplant night and all-weather fighter 

•Kli January 1945 



In order to provide comparison studies in re¬ 
spect of production costs and performance, 
design engineers Schuffel and Merkel put for¬ 
ward proposals featuring three different high 
performance piston engines for this project. 
Otherwise, all three designs were of the same 
basic layout and identical in terms of equip¬ 
ment, armament and endurance. 

Crrw 

pa*. radar operakc a« 5 rww*at« together in one pressure cabin 


PcmtrpUnl 

(1) : One DBKON. takeeflpc w 2.031 kW(2.750t>). with 34m 
(llfl 2in) damclcr low blade propeller.o» 

(2) : One Juino 222C. T) 24-cMinder four row radial engine, take-off 
power 2.23SkW (3.(K<Hip) with 3.4m (11ft 2m) diameter five blade 
|wo|roller plus additional two BMW 003A turbojets each rak'd at SOOkP 
(1.7631b) sialic thrust, or 

(3) : One Argus As 413. lake olT power 2,9S4kW (4,000hp), with Iwo 
3.1m (10ft 2in) diameter four blade propellers plus additional two 
BMW 0Q3A turbojets each rated at 800kP (1,7631b) static thmst 


Dimensions 




Span 

(1) 

20.Wm 

66(110 in 


(2) 

2I.C0m 

6Sfl lOin 


(3) 

22Sflm 

TW9in 

Sweep 


23* 


Wing area 

(1) 

320n 

530.7ft 


(2) 

33.0m 

302.Ofr 


(3) 

63.0m' 

6606(1 

length overaS 

(1) 

1665m 

Sift Tin 


(2) 

1633m 

StflUn 


(3) 

IStCm 

SSft 5 in 

Height overal 

(1) 

456m 

16ft Sen 


(2) 

466m 

15ft in 


(3) 

4?cm 

16ft din 


Weights 


Empty etju^ped 

(1) 

SiCCig 

1?.W(b 


(2) 

93006$ 

20502ft 


(3) 

11.735kg 

23SUb 

Xorma! loaded 

(1) 

115006s 

23532b 


(2) 

12.00(4$ 

26.433b 


(3) 

>3.00(4$ 

33.0663b 

ProvKton for increased fuel toad as Jong range fighter: 

Max loaded 

0) 

13.(604$ wi-h 

2S.639bswiih 



3,0X4$ of fuel 

6.613b of fuel 


(2) 

14,6006$ with 

:».«(** with 



3.40C«kg of fuel 

7.493fooffue) 


(3) 

19,090kg with 

4I^S7bswtth 



5.300kg o( fuel 

ll.GSUlsoJ fuel 

Max wing loading at normal loaded weight 



0) 

221kg m 

45.2lb.ft r 


(2) 

218k$'m : 

44.f>lbft : 


(1) 

231kg.nr 

47.31b ft 

Performance (As long range night fighter) 


Max speed 

(1) 

816knvh at 11.500m 



507mphat 37.750ft 



(2) 

J^Sknvh at 10.500m 



526mph at 34500ft 



(3) 

•S50kmh.it 10500m 



5>Smph at 31500ft 


tribal rate of rfmb(l) 

156m see 

Slftsec 


(2) 

165msec 

Sift see 


(3) 

156msec 

Slftsee 

Service ceirg 

(1) 

1340Ctn 

ll.OOCft 


(2) 

14,000m 

46.000ft 


(3) 

l3.CC0m 

♦2.700ft 

TimeloS.COOm 

0) 

11.3 minutes 


(26.23(6) 

(2) 

9 3 minutes 



(3) 

10.4 minutes 



Endurance 

With turbojet shut down and piston engine at lull throttle ('economical 
power'), and with a normal fuel load lie 2 tonnes (I), 2 tonnes (2) and 
2.5 tonnes (3)| (light durations of up to eight hours were possible. 
Figures with increased fuel capacitv are not av.ul.iWe. 


Armament 

Four (wed forward-firing 3Cmm MX 10$ cannon in nose. Bv exctungjftg 
the weapons pock the fodowirig combiatbons were also posvWe 
TwoSftnmMX !CGpii\rwo3Cmm MX 213 cannon,« one xmm 
MX 112 phis two 30mm MX ICS cannon. Twoobfcfje upward-firing 
3C*rm MX ICS cannon couid be retrofitted in plxe of the two 6$ lire 
MMoO booster tanks Weapon load Two $0C4g (1.1023b) bombs as 
conversion set at outer wing stabooc 


Electronic equipment 

FuG 24. TuBt 3F. FuG 1». FuG 101a. Pei G6. FuG 244. FuG 226 (23a) 
with FuG 139 Harbafossa* command relay cqipmcrr. FuG 2S0 
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Focke-Wuir mixcd-powcrplanl night and nil 
weather fighter of January 1945, Design II. 


Douglas XB-42 Mixmaslcr mlxcd-powcrpliinl 
bomber. 


Before the war’s end a bomber powered by a 
pusher piston engine had been flown in the 
USA. To improve its performance, two West- 
inghouse 19B-2 turbojets were later added. 
The aircraft in question, the Douglas XB-42 
Mixmaster, was thus equipped with a power- 


plant of almost equal output to that of the 
Focke-YVulf project. Despite it being very 
nearly the same size, the US machine’s maxi¬ 
mum speed of 487mph (785km/h) was ap¬ 
preciably lower than that of the (ierman 
design. 
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Optimum solution - 
the next generation 


Willi Ihc specifications issued to the industry 
on 27th January and 27th February 19*15. the 
TLR encapsulated the Luftwaffe’s require¬ 
ments for the 'optimum solution* night fighter 
which were intended to replace all previous 
auxiliary, immediate and intermediate solu¬ 
tion designs. 


The Helnkcl (Heinkel HIrth) HcS 011 

(or 109011A) power plmit for the night and all- 

weather fighter ‘optimum solution* <tcnign». 



ARADO 


Clearly innucnce<l hv Arado and Mmcoclimltl: 
the Nought I7C-3 Cutlass carrter-l>ase<l fighter of 
the I S Navy. 


Arado's chief designer. Professor Blumc. sub¬ 
milted two very different proposals in re- 
sponse to ihe specification issued, Unlike 
Dornier’s or Messerschmilf s offerings, for ex- 
ample, neither ihe tail less Arado IM design, 
nor the more conventionally configured 
Arado IMI project, resorted to tyi>es which 
were already flying as their starting |K>int. 
Rather, both represented almost totally new 


designs, albeit with the advantage of having 
access to extensive earlier research. Wort 
was undertaken on several different studies 
of each, which does not simplify matters fora 
review of this kind. 

Some sources would seem to indicate that I 
all of Arado's 'future night fighter’ develop¬ 
ment work was carried out under tlu* blanket | 
designation E.5S3. 
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Arado Project I 

January-March 1945 


Pilot, radar operator and navigator in ejection seats together in one 
pressure cabin. 


Powerplant 

Two Heinkel HeS 01IA turbojets each rated at 1,300kP (2,8651b) static 
thnist, semi-buried in rear fuselage. 

Dimensions 



Span 

18.40m 

60ft 4in 

Sweep 

35° at 0.25 chord 


Wing area 

75.0m 

807ft* 

Aspect ratio 

4.5:1 


Length overall 

12.95m 

42ft 6in 

Height overall 

3.80m 

12ft 6in 

Weights 



As per the Arado lender 



Empty equipped 

9,300kg 

20,50211) 

Normal loaded 

14.700kg with 

32,4071b with 


5,400 litres of fuel 

1,187 gallons of fuel 

Max loaded 

15.700kg with 

34,61 lib with 


6,600 litres of fuel 

1,451 gallons of fuel 

Max wing loading 

209kg/m' 

42.8lh.Tl- 



Aerodynamically this aircraft was based on 
the tail-less design studies already undertak¬ 
en by Arado for the E.555 bomber project and 
the E.581 fighter proposal. 

A characteristic of this and all other Arado 
tail-less night fighter designs was the wing- 
mounted fin and rudder assemblies which 
also served as boundary layer fences. 

Following the 27th January specification, 


Arado Project I (F..583) early design. 


night and all weather fighter with an almost 
deltaform wingplan. In March, responding to 
the upgraded requirements, a larger design 
was completed with a broader fuselage in¬ 
tended to accommodate a third crew mem¬ 
ber and increased fuel capacity. This now 
featured a swept wing. It was in this latter 
form that the project was submitted by Arado 
to the EHK in Berlin. 


Performance 

According lo EHK comparison figures calculated with a standard speci¬ 
fied fuel load of 4,000kg or 4,800 litres (8,8181b 1,055 gallons), 


Max speed 
Initial rate of climb 
Service ceiling 
Max endurance* 3.15 hrs 

* With one engine shut down 


SlOknvh at 9,OOOm 503mph at 29,500ft 
ll.6rrt'sec 38flscc 

12,600m 41,300ft 

at 450ktn/h at 279mph 

at 6.000m at 20.000ft 


Armament (definitive version) 

Two fixed forward-firing 30mm MK 213 cannon in nose, two oblique 
upward-firing 30mm MK 108 cannon near aircraft centre of gravity, two 
teaiward-firing 30mm MK 213 cannon in tail as defensive armament. 
Weapon load: Two 500kg (1,1021b) bombs as conversion set. 


Electronic equipment 

FuG 24. FuG 29, FuG 25a, FuBI 3, FuG 101, Peil G6 and APZ 6, FuG 244, 
FuG 280. 
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toiler version of the Arado Project I (E.583). 



On 20lh/2l$t March 19*15 ihe specialists’ report 
criticised above all the large, drag-inducing 
surface area of the aircraft and Ihe un¬ 
favourable engine installation arrangement. 
Immediately following on from this, yet an¬ 
other version was proposed. This featured a 
smaller, more sharply swept wing. Unfortu¬ 
nately, only written evidence of this latter has 
survived. 


After the war the American manufacturer 
Vought utilised the Arado concept for their 
F7U*I Cutlass carrier-based fighter. Powered 
by two Westinghouse turbojets, which deliv¬ 
ered some ‘1,-IOOhp (3,282kP) static thrust 
with afterburning, this lighter machine with 
its appreciably smaller wing achieved a top 
s|K*ed approaching G83mph (l.lOOknvh) at 
20.000ft (G.OOOm). 


Later version of Ihe Arado Project I (K.583). 
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Arado Project II 

March 1945 



Crew 

Pilot, radar operator and navigator in ejection seats together in one 
pressure cabin. 


Powerplant 

Two Heinkel HeS 011A turbojets, each rated at 1,300kP (2.8651b) static 


thrust, in underwing nacelles. 

Dimensions 



Span 

14.98m 

49ft Liin 

Sweep 

35 c at 0.25 chord 


Wing area 

50.0m ; 

538ft-' 

Aspect ratio 

4.5:1 


Length overall 

17.30m 

56ft 9in 

Height overall 

5.5m 

18ft Oin 

Weights 



As per Arado tender 



Normal loaded 

14,300kg with 

31,5251b with 


5,400 litres of fuel 

1.187 gallons of fuel 

Max wing loading 

286kg/m‘ 

58.5lb/fl ; 


Performance 

According to EHK comparison figures calculated with 4,000kg (8.8181b) 
fueL 

Mitt Speed 775km/h at 7,000m 181 mph at 23,000ft 

Indial rate of climb 11,5m/sec 37ft/sec 

Service ceiling 11,400m 37.400ft 

Max endurance* 2.3 hrs with both engines at optimum throttle 
at 450km/h at 279mph 

at 6,OOOm at20,000ft 

'h was not possible to shut down one engine for cruise. 


Armament 

As per the 27th February specifications: 

Four or six fixed forward-firing 30mm MK 108 cannon in nose, 
two oblique upward-firing 30mm MK 108 cannon in fuselage, two 
I rearward-firing 20mm MG 151 cannon in tail as defensive armament. 
| Definitive version: 

Two or four fixed forward-firing 30mm MK 213 cannon in nose, 

I two oblique upward-firing 30mm MK 108 cannon in fuselage, two 
rearward-firing 30mm MK 213 cannon in tail as defensive armament. 
Weapon load: Three 500kg (1,1021b) bombs as conversion set. 


Dectronic equipment 

FuG 24, FuG 29. FuG 25a, FuBI 3, FuG 101. Feil G6 and APZ 6. FuG 244, 

»* 

m- -=- 


Concurrent with their P.I proposal, Arado’s 
design department offered an alternative 
based on experience gained from the Ar 234 
and, to a lesser extent, their TEW 16/23-43 
study. By using a more orthodox construction 
it was hoped that significant reductions could 
be achieved in respect of both development 
risk and test expenditure. Detailed drawings 
of the proposal show that an experimental ‘V’ 
tail unit was also being considered. 

In terms of performance the Arado P.II was 
the least satisfactory of all the designs submit¬ 
ted. Once again the experts were critical of 


the large surface areas and the unfavourable 
drag-inducing arrangement of the underwing 
engines. 

In similar manner, Vought offered the US 
Navy more orthodox versions of their propos¬ 
al with the V-346B and ’D before that service 
finally opted on 25th June 1946 for the tail-less 
V-346A, that became the XF7U-1 Cutlass. 
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BLOHM UND VOSS 


This company had little experience in Ihe de¬ 
sign an<l construction of nigld fighters. But at 
a time of far-reaching and revolutionary 
changes in military' and aviation technology 
this was not necessarily any great disadvan¬ 
tage. U|>on receipt of the specification for a 
new night fighter from Beilin at the end of 
January 1945, l)r Richard Vogt turned to his 
previous work on the P.212 single-jet day 
fighter to provide a basis for Ihe new project. 
Dr Vogt, a highly unconventional designer 


who, almost without exception, carried «j 
all the work himself, continued to follow 
clear and self-imj>osed line of developing 
which, he was convinced, was capable < 
meeting the continually changing doinanj 
made u|>on it without any significant disrqj 
lion or major alterations, 'lire only drawlracf 
to this was his use of an entirely new concep 
requiring quite a lot of wind tunnel resear<! 
and similar testing but which, in practice, h* 
as yet only undergone initial trials. 


Blohm und Voss P.215 

March 1945 



118 


Littwaite Secret Projects: Fighters 1939-1945 








The data below refer tolhe P.215/02. 

Crew 

Pita, radar operalor and navigalorAvireless operator together in 
one pressure cabin. 


Powerplant 

TWo Heinkel HeS 011 turbojets each rated at l,300kP (2.8651b) 
ftatic thiusl. 


Dimensions 

Span 

14.40m 

47ft 3in 

Sweep 30“ 

at 0.25 chord, without outboard winglets 

Wing area 

54.76m J 

589.4ft* 

Aspect ratio 

3.79:1 


Length overall 

11.60m 

38ft Oin 

Fuselage length 

8.50m 

27ft 9'/.in 

Height overall 

5.0m 

16ft 4)4in 


In order to improve stall characteristics and to increase the stability of 
the swept wing, Vogt employed the ‘isobaric principle', ie with a 12% 
profile the narrower chord outer winglets possessed a greater relative 
thickness than did the wingroots at 9.28%. 


Weights 

Empty equipped 

7,400kg 

16,3131b 

Max loaded 

14,680kg 

32,3631b 


with 6,500kg 

with 14,3291b 


(7.800 litres) 

(1,715 gallons) 


of fuel 

of fuel 

Max wing loading 

268kg/m ; 

54.8W 


Performance 

According to EHK comparison figures calculated at a loaded weight of 
M.7 tonnes (14.46 tons) and with 100% thmst. 


Max speed 
Initial rate of climb 
Service ceiling 


tone to height 
Max endurance 


870knvli at 8,500m 540mph at 27.900ft 
lOm/sec 33fl/sec 

12,000m 39.400ft 

14,800m 48,500ft 

possible under favourable conditions 
25 min to 8,000m 26,250ft 


at 450km/h 
at 6.000m 
with one engine 
shut down 


at 279mph 
at 20.000ft 
with one engine 
shut down 


Armament 

Vse armament options: five fixed forward-firing 30mm MK 108 can¬ 
non. or five 30mm forward-firing MK 108 cannon with 0-I5°elevation, 
i or four fixed forward-firing 30min MK 213 cannon, or two fixed forward 
filing 55mm MK 112 cannon, or eight by seven (=56) R4M unguided air- 
krair rockets (Rocket armament could be combined with four MK 108, 
four MK 213 and, in some cases, with two MK 212/214), plus tw o 
oblique upward-firing 30mm MK 108 cannon in aft fuselage section 
undone rearward-firing FHL 151 barbette with two20mm MG 151/20 
cannon as defensive armament. 

Weapon load: Two 500kg (1,1021b) bombs semi-recessed in fuselage. 


Electronic equipment 

FuG 244, FuG 25a. FuG 280, FuG 350 warning receiver(H2S), FuG 218R 
toil warning, FuG 24SE with EiV, FuBI 3E, FuG 101a, Peil G6 and FuG 29 
’Reportage' for air situation reports. 



The first P.215/01 design of February 1945, 
carrying a 4,000kg (879 gallon) fuel load, was 
capable of a maximum endurance of 3.5 
hours. With a wing area of 50m 2 (538ft*) and 
devoid of any defensive armament, the two- 
seat night fighter weighed in at 12.7 tonnes 
(12.4 tons). 

The new specification of 27th February 
1945 called for some rethinking. But Blohm 
und Voss altered their basic design only mar¬ 
ginally. What emerged, the P.215/02, was 
roughly comparable to the Junkers Ju88G-6 
night fighter in terms of wing area and loaded 
weight. 

With the P.215 Dr Vogt again employed his 
familiar construction method of using a steel 
tube as the main structural component. Dou¬ 
bling up as the engine air intake, to this tube 
were attached all the other major compo¬ 
nents such as wings, undercarriage, arma¬ 
ment, internal equipment and powerplant. 
The load bearing element of the wing was a 
broad box spar made of sheet steel which 
also served to house the fuel. Except for a few 
smaller components (eg the rudders), the air¬ 
craft was constructed entirely of steel and Du¬ 
raluminum. 

Despite what were actually quite good per¬ 
formance figures, the P.215 did not fully meet 
the 27th February specifications either. At¬ 
tempts to get close to the required endurance 
by increasing the fuel capacity simply result¬ 
ed in unsatisfactory take-off and climb capa¬ 
bilities. All the companies participating in the 
tender grappled with this self same problem 
of trying to ‘square the circle’. 

The results and the verdict were the same 
in every case: official insanity! 


As far as the P.215 was concerned, the 
‘Night and All-Weather Fighter’ ESK found 
fault with the short, broad fuselage which, it 
was feared, would generate airflow separa¬ 
tion about the nose area in high speed flight. 
Further reservations were expressed with 
regard to the unusual rudder arrangement. 
Nevertheless, on 20th/21st March 1945 the 
EHK selected the Blohm und Voss proposal, 
together with the tail-less Arado P.l and 
Gotha’s flying-wing project for further devel¬ 
opment. Whatever the final choice may have 
been, the German night fighter of the late 
1940s and early 1950s would undoubtedly 
have displayed novel aerodynamic charac¬ 
teristics. 
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DORNIER 


Although the required speed of 900km/h 
(559rnph) would seem to have been attain¬ 
able only by the use of jet power, Domier at¬ 
tempted to utilise piston engines in the first of 
his aerodynamically advanced 'optimum so¬ 
lution’ night fighter designs. After all, there 
were still those among the Luftwaffe’s top 
brass who hesitated to place all their bets on 
the ‘jet card’ and who demanded parallel de¬ 
velopment of both piston and jet power- 
plants. Not only that, there were certain to be 
bottlenecks in the production of jet engines, 
particularly of the Heinkel HeS 011 which was 
intended to power so many of the projects. 


But the manufacturers on the shores of 
Lake Constance could not get their ideas ac¬ 
cepted. Even the pure-jet P.256 follow-up de¬ 
sign failed to convince the experts. Dornier 
firmly believed that by having recourse to the 
Dornier Do335, which was already flying, he 
could guarantee rapid construction and prob¬ 
lem-free trials. Such advantages, he felt, 
should be worth a certain forfeiture in perfor¬ 
mance. In the case of the ‘optimum solution’ 
Berlin was not prepared to countenance a 
compromise of any sort. 


Dornier P.252 

Februarv/March 1945 

In the period between August 1941 and Janu¬ 
ary 1942 the design department in Friedrichs- 
liafen had been occupied in producing a 
series of comparative studies for a night fight¬ 
er. The resulting projects, the P.202, P.208, 
P.215 and P.217 were all characterised by a 
pusher propeller powerplant and tricycle 
undercarriage. Such a configuration allowed 
for a battery of heavy weapons to be housed 
in the nose. (As the Do335 was originally en¬ 
visaged as a 'very' fast bomber’, this consider¬ 
ation had not arisen during this aircraft’s 
initial design stage.) 

Some years later moreover, flight tests with 
I he Do 335 confirmed what was already sus¬ 
pected: that the tractor propeller impaired 
the overall efficiency of the combined power- 
plant. For this reason the further develop¬ 
ments of the Do335, designated P.247 and 
P.252, were powered by rear engines alone. 
The advantages of such a layout for a night 
fighter were obvious: just as in a jet, the crew 
were afforded an excellent field of vision, and 
the radar, together with the armament, could 
be housed in the nose or forward fuselage 
without difficulty. 

There were at least three studies made of 
the P252 night fighter and Zerstorer: 

- P.252/1 - a two-seat proposal of February' 

1945 with an unswept wing of 16.4m 
53ft 9/-in) span, 1,900 litres (418 gallons) 
fuel and a maximum speed of 900km/h 
(559mph). 

- P.252/2 - with lengthened fuselage to 
accommodate a third crew member, 
wings with 35° sweep and 18.4m 
(60ft 4/-in) span. 


- P.252/3-with reduced sweep and 
increased fuel capacity. 

The Zerstorer version featured a shortened 
fuselage. 

When the Dornier representative submit¬ 
ted the P.252/1 and P.252/2 projects for offi¬ 
cial evaluation on 26th Februaiy 1945, the 
general consensus had already swung away 
from the piston engine. Goring’s decree of 
22nd February, stipulating that only those pro¬ 
jects powered by turbojet were to be devel¬ 
oped further, resulted in this design being 
abandoned too. Nevertheless, for some un¬ 
known reason, Dornier apparently continued 
work on the P.252/3 project beyond this date. 

In terms of performance, this heavy spec¬ 
ialised aircraft was not inferior to the jet-pow¬ 
ered night fighter in any respect. 

Quite the opposite: its endurance, for ex¬ 
ample, could hardly be equalled by a turbojet 
of similar dimensions. At the same time, the 
highly developed P.252 was not capable of 
much further refinement; despite the swept 
propeller blades, the piston engine/propeller 
powerplant system had reached the very limit 
of its development potential. 

It is interesting to compare this design with 
the US Northrop P-61 Black Widow heavy 
night fighter. Although somewhat larger and 
heavier than the Dornier P.252, the P-61 had a 
roughly comparable engine power output, 
yet its maximum speed at 20,000ft (6,000m) 
was only about 372mph (600 km/h). 

The data table overleaf refers to the P.252/3 
and is partially reconstructed using available 
manufacturers specifications. 
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Dormer P.252 I with swept (carting edge. 

but straight trailing edge (below) and P.2522 with 

fully swept wing and lengthened fuselage (bottom). 



Crew 

Pfcr. radtr operator ami rav*c »tor together in ere caton 


Powerpiirtl 

Two .br&trt A*ro 21X1 S^ikeoJel I 2<x!n4er urten><<xptol 
engVv UW(T pewtf I3G3AW'(li30f)p) - etnergrtxy power 
IjKIkW (22l*p) wih U\V 30 box. 

Mtrvthr. f\o tbinJef^rr/ D6 60&A uV«dpi'A\tf l&lUV 
(l.$25fp)-ecr*f$ffc> pcs%tf I3AW (ilOCt?) wVh VW 50 box 
Tbecfspwww cojpW wi an exJcnvjco a x«cd 'ha?: 

drwing the two 3 2n (ICO (o) Owntfcr«rfrtrotthi iVeobWod 
\WI rarwfcfc pir<h (eopeServ bkde vweep Sff. 


Disgftttoc* 

S>ao 


IS«fcr 

SlftS'in 

Sweep 


»5*at02$<U*d 


WVgar-ca 


SO.Ota' 

SSft 

As*ec1 u/nr> 


SO: 1 


L*t«S$icr.rral 


KTten 

SOMta 

Hca^A c*rt al 


SjC&n 

lMt Cori 

XUfhU 

Diij»u cqutjtpcd 


K«% 

IOTI> 

Loaded 


12.300kg 

27.11611) 



will* 3.400 litres 

with 747.9 gallons 



of fuel 

of fuel 

Max wing tending 


2Mkgflmf 

soL-mvf^ 

Performance 

(With Ru> Antw>2I3J&) 


Ungmd' 


Xflbnh 

STTnipb 



a* lUOftn 

at 37.000ft 

Irijal raft? of dirt) 


2ltnw 

Cftvco 

Senxecting 


HiCOn 

ll.OWft 

fme to height 

1 Serin 

to*.00ftn 

&2$Cft 


lOrrtn 

to W.OCCtn 

xyocft 


• Orrwfj protest engirwv etotasV thetnjehe* H/prvxd ^ fguro 
cf the. magrieofc. renwrCoJ </ the P 2521 : 

The mauTtn speed cf $00 knh.which «*** hanSy crcdMckean 
*0oo*-er«ocd *t craft. w* vutXr&fcd b> accuatoX < a *\JSoi 
data*. TV design cotid weJ Kne achJexed tV endurance requred b\ 
tfe spccAcabm cf tftfj Fefonr) i<d> 


Armament 

Two i.'ir.m VXI*S runr.cn m ntorclvirgeafcte nose sectfcn. ard 
r.\o dtawn MX ,‘liC car nen n forward fusefece befew cufcVn. pAw 
two 3>nm<M*fx UX 168 carrxn aft of cj6«. 

Weaponlx»J Two 2^4Vi (Sail)) «Rv> SOC&gO.IOZb) carriedextor- 
ruX befow wir$i (6cM coitwicA «tX 


f l«ta>olc equipment: 

&V %Wem. Ft.<; 2 fc£ with Z\C 21, fii8l I with AWOI 
Fut; 2i*& Fr.o r.jt; wi. r«c ii>. foe so. f«<; ssa 

F^2»l2i3 8totret\*a*ge\ 
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Dornier P.256 

15th March 1945 



Crew 

Pilot and radar operator together in one cabin, navigator in rear 
fuselage (the ‘Arado solution’). 


Powerplant 

Two Heinkel HeS 011 turbojets each rated at 1,300kP (2,8651b) static 
thrust in mid-span underwing nacelles; additional take-olT assistance 
powerplant optional. 


Dimensions 



Span 

15.45m 

50ft 8'/,in 

Wing area 

Al.Onrr 

44lft J 

Aspect ratio 

5.8:1 


Length overall 

13.60m 

44ft 7in 

Height overall 

5.50m 

18ft Oin 

Weights 

(As per Dornier tender) 


Empty equipped 

6,860kg 

15.1231b 

Loaded 

11,300kg with 

24.91 lib with 


3,750kg of fuel 

8.2671b of fuel 

Max wing loading 

276kg/m* 

56.51b,''ft : 

Performance 

(As per Dornier tender) 


Max speed 

882knvh 

548mph 


at 8,000m 

at 26,250ft 

Initial rate of climb 

ll.2nvsec 

36ft 8irv'sec 

Service ceiling 

13,330m 

43,600ft 

Time to height 

16.5min to 8,000m 

26,250ft 


25.0 min to 10,000m 

32,800ft 

Max range 

1,550km 

963 miles 


at 630knvh 

at391mph 


at 6,000m 

at 20,000fl 


Max endurance Vith engines throttled. (• EHK calculations) 
2.6 hrs with 4.000kg with 8,8181b 

of fuel of fuel 


Armament 

Four fixed forward-firing 30mm MK 108 cannon in detachable nose 
cone, plus two oblique upward-firing 30mm MK 108 cannon (field 
conversion set). Weapon load: Two 500kg (1,1021b) bombs as conver¬ 
sion set for fighter-bomber role. 


Electronic equipment 

FuG 24SE with ZVG 24 homer, FuG 29. EiV, FuG 25a or c, FuBI 3. FuG 
101a, Peil GG with APZ 6, FuG 280. FuG 350, FuG 244 ‘Bremen’ with 
'Elfe' and 'Gnom' automatic weapon-triggering. 


After the categorical rejection of his P.252, 
Dornier attempted to use this proposal, a low- 
wing all-metal design developed directly out 
of the Do335 and Do435, to meet the Luft¬ 
waffe’s requirements of 27th February 1945. 

The main criticisms contained within the 
overall unfavourable report on the design 
were primarily: 


- Adverse cross-sectional area distribution 
not conforming at all to area rule, 

- Large drag-inducing surfaces, and 

- The short fuselage necessitating a large 
tail unit. 

Dormer’s strength clearly lay in fast piston- 
engined aircraft. 
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FOCKE-WULF 


When Focke-Wulf started work on a new de* 
sign for an all-jet night fighter at the beginning 
of 1945. the design bureau based it on an ex¬ 
isting study for a twin-jet heavy fighter. By the 
end of January the first results of their labours 
were already apparent in the form of a project 
description and general arrangement draw¬ 
ing. The model as initially described and illus¬ 
trated was further developed and continually 
improved until officially submitted for the first 
time on 2Gth February 1945. The upgrading of 
the specifications then resulted in a more de¬ 
tailed description encompassing five studies 
being prepared in March 1945. Professor Kurt 
Tank selected the two most promising of 
these five proposals and presented them for 
inspection and appraisal by representatives 
of the Luftwaffe and industry at Bad Eilsen on 
20th/2lst March 1945. 

The series of designs all displayed the aero- 
dynamically very clean, unslotted wing typi¬ 
cal of Focke-Wulf. Experience would soon 
have revealed the necessity for boundary 
layer fences (as found by the Mikovan-Gure- 
vich design bureau in the USSR post-war). 


The relatively low wing loading promised 
good take-off and landing capabilities, an 
equally good performance at altitude and ac¬ 
ceptable flight characteristics at fairly low 
speeds. 

In contrast to his project engineers Schof- 
fel, Richter. Merkel and Bielefeld. Tank held 
firm for a conventional layout. He saw no par¬ 
ticular disadvantages in this in terms of per¬ 
formance and construction when compared 
to a tail-less configuration. 

A flying-wing, in Tank’s view, may have 
proven slightly superior in performance, but it 
would undoubtedly have required a lengthy 
period of testing and trials, and there was very 
little previous experience upon which these 
could be based. 

The selection of a fuselage-mounted pow- 
erplant permitted one engine to be shut down 
in flight, which meant a saving in fuel without 
having to increase drag by compensating for 
the thrust moment about the vertical axis. 
During combat the fighter would fly at full 
power and thus be in a position effectively to 
engage any enemy aircraft, even at low level. 


At the 26th February conference the main 
criticism was aimed at the length of the en¬ 
gine air intake with its inherent danger of duct 
loss, faking advantage of the fact that the 
meeting was being held at Focke-Wulfs own 
Bad Eilsen facility, Tank immediately had 
drawing No. 0310 251 -36 amended; hoping at 
the same time that the alteration would lead 
to an increase in the somewhat unsatisfacto¬ 
ry projected maximum speed. 

The mix of criticism and recommendation 
engendered by this project prompted Tank to 
continue work on the basic concept. All fur¬ 
ther proposals can, to a greater or lesser ex¬ 
tent. be traced back to this one design. In 
response to MesserschmitPs proposal of 12th 
February 1945, which was somewhat faster, 
Tank pointed time and again to the low wing 
loading of his design; a feature of all his devel¬ 
opment work. 

Design II submitted at the 2()th/2lst March 
conference, featured a Duraluminum fuse¬ 
lage and wooden wings with steel spars and 
glue-sealed fuel cells. 


Focke-Wulf night fighter with two HeSOll (Design I) 

7th February 1945, in the amended version of 26th February 1945 


Crew 

Tank had been convinced from the start that a third cmv member was 
essential. Pitot. radio operator and navigator together in one pressure 
cabin 


Povverplant 

Two Heinkel HcS 011A lurtrojels each rated at 1.300kP (2.8651b) static 
thrnst in central fuselage*. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

16.00m 

30° at 0.25 chord 

50.0m : 

5.12:1 

14.55m 

5.00m 

52ft 6in 

538ft - ' 

47ft8/:in 

16ft IKin 

Weights 

(Amended dita)_ 


Ernptv equipped 

6,415kg 

14.1428) 

Normal loaded 

11,000kg with 

24.2508) with 


3400kg (4.200 ttrs) 7.7168) (923 8 gafis) 


of fuel 

offud 

or 

I2.000kgwith 

26.4558) with 


two 600 titres 

two 131 gaBcrts 


additional fuel 

additional fuel 


in external tanks 

in external tanks 

Max wing loading 

220kg nr 

458) ft 

(with external tanks 

240kg m 1 

498) fr 


Performance 

As per JP 011-45 of 7th February ISMS, calculated with 15% additional 
thrnst 


Max speed 

Initial rate of climb 
Service ceiling 
Endurance 2lir 40min 


SOOfcmh SSOmph 

al 6,000m al 20.000ft 

20.0m'sec 65fisec 

M.200iii 46,500ft 

with 4.500kg fuel (9,92011)) 
of which 2hr 20min with 80% thrust 
and 20min with 100% thrust 


Armament 

Two fixed forward-firing 30mm MK108 cannon, plus two oblique 
(less than .80 ) upward-firing 30mm MK 108 cannon, or four fixed 
forward-firing 30mm MK 108 cannon. 


Electronic equipment 

FuG 21. FuBI 3. FuG 101a. FuG 2 W. FuC 23a. FuG 139. FuG 218 (217) 
Neptun If id-warning. FuG 280. FuG 350 Naxos' as corners**) set. 
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Focke-Wulf night fighter with 
two HeSOll (Design III) 

19th March 1945 



Crew Pilot, radio operator and navigator in pressure cabin. 


Powerplant 

Two Heinkel HeS 011 turbojets each rated at l.300kP (2,8651b) static 


thrust positioned side-by-side in fuselage. 

Dimensions 



Span 

14.10m 

46ft 3in 

Sweep 

30 ? at 0.25 chord 


Wing area 

40.0m ; 

430ft ; 

Aspect ratio 

0.5:1 


Length overall 

13.52m 

44ft 4in 

Height overall 

5.00m 

16ft 4/:in 

Weights 

(As per Focke-Wulf tender) 


Empty equipped 

6.170kg 

13,6021b 

Loaded 

10,500kg with 

23,1481b with 


3,750kg of fuel 

8,2671b of fuel 

Max wing loading* 

262kg/m : 

53.611x41- 


' 294kg'm ; (60lb.’ft ; ) according to EKH calculated comparison figures. 
When compared to the Arado and Messerschmitt data, the above figure 
may not seem all tlial outstanding, but it must be borne in mind that, 
apart from a normal cambered flap, the Focke-VVulfs wing was filled 
with no additional lift devices (such as slots). 


Performance 

According to F.HK comparison figures calculated with 4.000kg (8.8181b) 
fuel, take-off weight 11.750kg (25.9031b). 


Max speed 

945km/h at 5.500m 

587mph at 18.000ft 

Initial rale of climb 

I6.0m/sec 

52ftsec 

Service ceiling 

13,300m 

43,600ft 

Endurance 1.7 hrs 

at 10,000m 

with 100% thrust 

32,800ft 

3.5 hrs 

at 6.000m 

20,000ft 


and 450knvh 

279mph 


with one engine shut down 

Take-off run 

1,200m 

3,937ft 


Armament 

Armament and electronics as Design II. 


Constructed entirely of Duraluminum, this 
aircraft had a reduced wing area in compari¬ 
son to Design 11. This gave the proposal a 
somewhat higher maximum speed, hut at the 
same time increased the binding speed; a 
fact which was criticised by the experts at the 
20th/21 st March meeting. 


This Focke-Wulf proposal was finally realised 
in the shape of the post-war Soviet MiG 1-320 
(or R-l) night and all weather fighter, which 
resulted from a specification of January 1948. 
The first prototype made its maiden flight in 
April 1949, but the type failed to enter series 
production. 
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Focke-Wulf night fighter with three HeSOll (Design IV) 

19th March 1945 


This tri-jet project featured a Duraluminum 
fuselage and wooden wings with steel spars 
and glue-sealed fuel cells. 



Crew 

Pilot, radio operator and navigator together in one pressure cabin. 


Powerplant 

Three Heinkel HeS 011 turbojets each rated at l.300kP (2.8651b) static 
thrust: two engines in underwing nacelles, one in forward fuselage. 

At least one engine could be shut down to increase endurance. 


Dimensions 



Span 

19.40m 

63ft 7in 

Sweep 

25 s at 0.25 chord 


Wing area 

75.0m J 

807ft ; 

Aspect ratio 

5.0:1 


Length overall 

19.10m 

62ft 8.'':in 

Height overall 

5.40m 

17ft 8/iin 


Weights 

Empty equipped 10,032kg 22,11611) 

Loaded 19,600kg with 43,2091b with 

9,000kg of fuel 19.8411b of fuel 
Max wing loading 261kg/nv 53.4lb/fi ! 


Performance 

No data available; in view' of the amount of fuel carried it may be 
assumed that the endurance would have come very close to that 
demanded in the specification. 


.Armament 

Armament and electronics as Design II 
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Focke-Wulf night fighter with three HeS 011 (Design V) 

19th March 1945 


(Construction as Design IV) 



Crew 

Pilot, radio operator and navigator together in one pressure cabin. 

Powerplant 

Three Heinkel HeS 011 turbojets each rated at l,300kP (2.8651b) static 
thrust: two engines side-by-side in forward fuselage, one in tail with 
side intakes and boundary' layer suction. At least one engine could be 
shut down to increase endurance. 


Dimensions 

Span 

19.30m 

63ft 3/iin 

Sweep 

25° at 0.25 chord 


Wing area 

74.8m ; 

80ft ; 

Aspect ratio 

5.0:1 


Length overall 

17.80m 

58ft 4 Kin 

Height overall 

5.50m 

18ft Oin 


Weights 

Empty equipped 

9,812kg 

21,6311b 

Loaded 

19,392kg with 

42,751 lb with 


9,000kg of fuel 

19,8411b of fuel 

Max wing loading 

259kg/m ; 

53lb./ft ; 

Performance 

See notes on Design IV. 

Armament 



Armament and electronics as Design II. 



In the introduction to the report by the ‘Night 
and All-Weather Fighter’ ESK on the confer¬ 
ence held on 20th/21st March 1945, it says of 
Focke-Wulfs Designs IV and V: 

Every attempt to achieve the required en¬ 
durance by the use of two turbojets led to un¬ 
satisfactory take-off performance due to the 
high take-off weights. Designs with three tur¬ 
bojets, which are not taken into further con¬ 
sideration here, resulted in loaded weights of 
about 19 tonnes. These should be rejected, 
not only on the grounds of labour costs, but 
also because the aircraft themselves are too 
cumbersome for the night and all-weather 
fighter roles. Operational experience with the 
Ju88 has already shown that the manoeuvra¬ 
bility of this machine, especially about the 
longitudinal axis, is unsatisfactory. 

Tank used every means to save weight. 
While he regarded an extended endurance 
as essential, he was not averse to paring 
down the armament. Not one of Focke- 
Wulfs night fighter projects was provided 
with any form of defensive armament, and 
even the provision of offensive weapons only 
partially met the specifications of 27th Febru¬ 
ary 1945. 

Focke-Wulfs work in this field had a great 
influence on Soviet aircraft manufacturers. In 
1949 two night- and all-weather fighter proto¬ 
types, the Lavochkin La-200 and the above- 
mentioned MiG 1-320, commenced flight 
testing. Both bore certain similarities to the 
earlier Focke-Wulf designs. But when the 
Yakovlev Yak-25 ‘Flashlight’ was selected for 
the nocturnal defence of the Soviet Union, 
development of the two other types ceased 
after the completion of several prototypes 
and an exhaustive test programme. 
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GOTHA 


When the TLR brought the Gothaer Waggon- 
fabrik company into the programme planning 
for the night fighter of the future on the 
strength of their previous work on the P.60, 
chief designer Hiinerjager decided to retain 
the basic concept and structure of the earlier 
heavy fighter. However, the project engineers 
completely redesigned the crew cabin. Pilot 
and radar operator were now accommodat¬ 
ed sitting fully upright in tandem in a pressure 
cabin. This meant there was no problem in 


positioning the search radar in the nose. But 
the intended use of the FuG240 surveillance 
radar did make another measure necessary: 
as a certain longitudinal instability could not 
be ruled out, the designers provided small fin 
and rudder assemblies at the wing trailing 
edges. 

Similar to the ‘Arado solution’, Gotha also 
intended that these control surfaces double 
as wing boundary layer fences in the sensitive 
area between the two rudders. 


When, in March 1945, the upgraded specifi-1 
cation made the provision of a third crew I 
member necessary, Gotha came up with an I 
ingenious and unusual solution for the P.60C; I 
the navigator and radar-operator were ac-| 
commodated in a semi-prone position under I 
a glazed hatch set into the wing contours to I 
right and left of the pilot’s cockpit. With a fuel I 
load of 4,000kg (8,8181b) this variant of the I 
P.60 had a maximum calculated endurance I 
of 3.55 hours. 



Gotha P.60C 


To the experts in March 1945 the Gotha P.60C, 
with its simple method of construction from 
materials still available, its relatively low wing 
loading and its novel aerodynamics, ap¬ 
peared ideally suited for further develop¬ 
ment. But after the capitulation the plans of 
this revolutionary aircraft simply disappeared 
without trace. 


Gotha P.60C two-seater. 


128 


Luftwaffe Secret Projects: Fighters 1939-1945 































Gotha P.60C three-seater. 


Crew 

Pilot and radio operator in ejection seats in pressure cabin. 


5 


Powerplant 

Two Heinkel HeS 011 turbojets each rated at l.300kP (2,8651b) static 
thrust above and below wing centre-section; provision to be made for 
rocket take-off assistance. 


Dimensions 



Span 

13.50m 

44ft 4in 

Sweep 

45“ at 0.25 chord 


Wing area 

54.7m ; 

588ft 

Aspect ratio 

3.3:1 


Length overall 

10.90m 

35ft 8'/.in 

Height overall 

3.50m 

11 ft Bin 

Weights 



Empty equipped 

5,346kg 

11.7851b 

| Loaded 

10,470kg with 

23.0821b with 


3,500kg of fuel 

7,7161b of fuel 

Max wing loading 

192kg/m : 

391b/ft ! 

Performance 



i Max speed 

930km h at 8,000m 

577mplt at 2G.250f! 

! Initial rate of climb 

lTSm'sec 

57ft/sec 

Service ceiling 

13,300m 

43.600ft 

Time to height 7.7min 

to 6.000m 

20.000ft 

24.4min 

to 12,000m 

39.400ft 

Max endurance 2.82 hrs 

at 13,000m 

42.650ft 


with 10091) thrust 


1 Max range, approx 

2,200km 

1,367 miles 

I Take-off run 

1,020m 

3,346ft 

Armament 



i Two 30mm MK 108 or MK 213 cannon in nose of centre-section to left 

| and right of crew cabin, plus two oblique upward-firing 30mm MK 108 

1 or MK 213 cannon in wing centre-section. 


Dectronic equipment 



| FuG280, FuG 355. FuG 244. FuG 101, FuG 139. FuG I20K, FuG 130. 

I FuG 25a, FuBI 3. EiV 125. 
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HEINKEL 



Heinkel P.1079A 


The Ernst Heinkel company, which had al¬ 
ready produced an excellent night fighter in 
the He 219, were to have been included in the 
programme to develop the night fighter of the 
future from its very outset in January 1945. 

According to a document relating to the 
subsequent meeting on the subject, it is clear 
that by mid-February the company had still 
not yet received copies of the specification. In 
those dark days of early 1945 the route from 
Berlin to Vienna was beset by all sorts of ob¬ 
stacles. It is questionable whether Siegfried 
Gunter, prior to his move to Landsberg on 
Lech in April 1945, would have had the oppor¬ 
tunity to complete a design to meet the speci¬ 
fication. 

Despite an intensive search, no evidence 
has come to light in any surviving German 


archives that the company, already overbur-1 
dened with a multitude of development pro¬ 
jects, ever submitted a design for a night and 1 
all-weather fighter to the Commission in Berlin. 

It is possible that the projects department in 
Vienna did produce drawings and data 
sheets for such an aircraft under the designa¬ 
tion P. 1079, but no original documents for the 
period up to April 1945 have been found. 

What is certain is that Gunter, together with 
his project engineers Eichner and Hohbach, 
were working on the P. 1079 as a set of studies ' 
of various dimensions under US supervision 
at Pen/.ing near Landsberg during the sum¬ 
mer of 1945. 

The same questions and speculations apply 
equally to the P.1078A and ’B fighter designs 
and to the P. 1080 ram jet fighter. 
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JUNKERS 


Like Dornier, the Dessau-based Junkers com¬ 
pany possessed a wealth of experience in 
modifying bomber aircraft into three- and 
four-seat night fighters. The most famous 
among these were the ’C, 'R and ’G variants of 
the Junkers Ju88, which entered operational 
service in large numbers. Junkers planned to 
replace the Ju88 with more modern machines 
by introducing further developments such as 
the Ju 188R and, in particular, the Ju388J. But 
these latter failed to gain acceptance. In the 
opinion of the experts they lacked manoeu¬ 
vrability and sufficiently superior performance; 
in other words, exactly those qualities which 
were essential to combat the Mosquito. 

It is possible that Junkers’ head of develop¬ 
ment, Professor Heinrich Hertel, attempted 
to increase the performance of the Ju88’s 


successors by the addition of jet power. In 
September 1943 Heinkel had upgraded a 
He219A by equipping it with an additional 
BMW 003 which resulted in an increase in 
speed of some 60-70km/h (37-43mph) at 
ground level. But none of these schemes and 
tests led to any practical results. 

When, at the end of January 1945, the Luft¬ 
waffe began to firm up their specifications for 
the night fighter of the future and invited 
Junkers to tender, Professor Hertel based his 
proposal on the EF.128 fighter project, which 
had already made a very favourable impres¬ 
sion on the EHK. 

The result was a small, aerodynamically 
very ingenious proposal which did not bear 
the slightest resemblance to any previous 
Junkers night fighter designs. 


At a presentation of his proposals before 
the EHK on 27th/28th February 1945 Hertel 
emphasised in particular the advantages of 
trailing edge fin and rudder units which, like 
those of Arado and Gotha, were also intended 
to act as boundary layer fences and improve 
aileron efficiency. He pointed out not incon¬ 
siderable benefits to be gained by the use of 
the special ‘rough-surface swing-link under¬ 
carriage'. The proposed ‘tactical brakes’, in the 
shape of two large spoilers on the rear fuse¬ 
lage of the night fighter, were to be widely 
employed after the war and could be found, 
almost unchanged, on several US jet fighters 
(eg Republic F-84 Thunderstreak, North 
American F-86 Sabre and McDonnell F-101 
Voodoo). A braking parachute was also in¬ 
cluded, to reduce the landing run. 


Junkers EF.128 night fighter 

Attempt at reconstruction 
February 1945 
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Junkers EF.128 night fighter When the Luftwaffe upgraded the specifica¬ 

tion, the Dessau designers withdrew the 
EF.128 night fighter project for obvious rea¬ 
sons. It has not been possible to ascertain 
whether Junkers continued work on this 
modern, jet-powered night fighter. According 
to an Allied report, Hertel was among those 
attending the last meeting on night fighters at 
Bad Eilsen on 20tli/21st March and a Junkers 
proposal was one of the subjects under dis¬ 
cussion. It would be interesting to know ex¬ 
actly what it was about. 


Crew 

Pilot and radar operator slightly staggered side-by-side in cabin. 


Powerplant 

One Heinkel HeS 011 turbojet rated at l,300kP (2,8651b) static thrust; 
side air intakes with boundaty layer suction, mid-fuselage dorsal outlet 


Dimensions 


Span 

9.20m 

30ft 2in 

Sweep 

43.5° at 0.25 chord 


Wing area 

19.7m’ 

212(1’ 

Aspect ratio 

4.3:1 


Length overall 

7.50m 

24ft 7in 

Height overall 

2.95m 

Oft 7/an 

Weights 



Loaded 

5,400-5,600kg 

11,904-12,3451b 

Max wing loading 

280kg/rn' 

57WR 


Performance 

No data available. 


Armament 

Two fixed forward-firing 30mm MK 108 cannon in forward fuselage 
beneath cabin, plus two fixed forward-firing 30mm MK 108 cannon in 
wingroots. 


Electronic equipment 

Included: FuG 244. FuG 350Z and FuG 101. 


MESSERSCHMITT 


The company’s Oberammergau projects de¬ 
partment based its work on the night fighter 
of the future on the ‘immediate solution’ 
Me262B-2 and the high-speed Me262 HGIII 
development. Engineers Degel and Althoff 
opted for a further direct lineal development 
which, in similar fashion to Dornier, utilised 
existing work and models to the greatest pos¬ 
sible extent. Messerschrtiitt’s aim was to de¬ 
sign an aircraft which could be produced 
relatively quickly, but which allowed for no 
compromise in terms of performance. 


His proposals found little favour in official 
circles, however. Much of the criticism was 
centred around the wing loading, which was 
generally held to be altogether too high, a fact 
which the head of the ‘Night and All-Weather 
Fighter’ ESK, one Kurt Tank, was not averse to 
pointing out. True, an aircraft of this type 
would require, among other things, thorough¬ 
ly trained pilots and hard surface runways, es¬ 
pecially for night operations. Seen in this light, 
Messerschmitt’s scheme could appear at best 
somewhat daring, and at worst completely 


unsuitable. On the other hand, the competi¬ 
tion’s proposals, while offering lower wing 
loadings, were either lacking in performance 
(Dornier and Arado), aerodynamically com¬ 
pletely new and untried concepts (Arado, 
Blohm und Voss and Gotha), or expensive to 
produce (Focke-Wulf). One further point: the 
American Grumman F9F Cougar carrier- 
based fighter, which first flew on 20th Sep¬ 
tember 1951, had a wing loading of nearly 
360kg/nf (74lb/ft). Messerschmitt’s way was 
an undoubted pointer to the future. 


Messerschmitt Me262 night fighter with HeSOll turbojets 

12th February 1945 


The head of the projects department, Dipl-Ing 
Voigt, was convinced that the technical speci¬ 
fications of 27th January 1945 could, to a large 
extent, already be met by a HeS 011 -powered 
Me262B-2. At the same time Voigt felt that, if 
given a swept wing and with the engines 
arranged in a different manner, the aircraft’s 
performance was capable of considerable 
enhancement. The night fighter development 


of the Me 262 thus paralleled that of the day 
fighter version, which was also to be fitted 
with swept wings and to have the engines 
buried in the wingroots to reduce drag. 
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Crew 

Pilot and radar operator in tandem in pressure cabin; a navigator could 
also be accommodated by inserting an additional centre section. 





Powerplant 

Two Heinkel HeS 011A turbojets each rated at UOOkP (2.8651b) static 
thrust, or two Heinkel HeS 01 IB each rated at l,500kP (3,3061b) static 
thrust, plus four I.OOOkP (2.2041b) thmsl Rheinmelall-Borsig take-off 
rockets. 


Dimensions 

Span 

11.20m 

36ft 8'iin 

Sweep 

46.5“ at 0.25 chord 


Wing area 

28.7m ; 

308ft- 

Aspect ratio 

4.37; 1 


Length overall 

11.70m 

38fl 4'/an 

Height overall 

3.58m 

11 fl 8'/jn 


Weights 

Empty equipped 

5,064kg 

11.1641b 

Normal loaded 

8,070kg with 

17,79lib with 


3.100 litres of fuel 

681 gallons of fuel 

Max loaded 

9,106kg with 

20.0741b with 


additional two 

additional two 


600 litre external 

131 gallon external 


fuel tanks 

fuel tanks 

Max wing loading 

28lkg,m ; 

57.5lb/fl' 

with external fuel tanks 

317kg/m* 

65lbft ; 


Performance 

(With HeS 01IA) 


Max speed 

965knvh 

599mph 


at 7,000-8,000m 

at 23,000-26,250ft 

Initial rate of climb 

23.5m/sec 

77ft/sec 

Service ceiling 

12,000m 

39,400ft 

Time to height ll.5min 

10,000m 

32.800ft 

Endurance 2.3hr 

at 10,000m 

32.800ft 

4 hr 

12,000m 

39,400ft 


(approx) with external tanks 

Take-off run, approx 

1,000m 

3,280ft 


(approx) without take-off rockets 


Armament 

Four30mtn MK 108 cannon in forward fuselage, plus (as conversion 
set) two oblique upward-firing 30mm MK 108 cannon. WeajHrri load: 
Two 500kg (1.1021b) fuselage bomb-racks could replace the external 
fuel tanks; rockets as optional conversion set. 


Electronic equipment 

FuG 24SN with ZVG 24. EiV 7, FuG 25a, FuBI 3 with AWG 1. FuG 218R 
with Bremen O’ antenna, FuG 350Zc. FuG 101a. FuG 310, FuG 280. 


For purposes of comparison a night fighter 
proposal, designated P.1112, was produced 
at the end of February 1945. A tail-less design 
based on the P. 1111, its aim was to 
reduce the wing loading as much 
as possible. But in this it failed, 
and the project did not progress 
beyond the initial stages. 

Messerschmitt returned 
to developing the 
Me 262 concept. 
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Three-seat night fighter with HeSOll turbojets 

17th March 1945 


This design, based on the 27th February 1945 
specification, also tried to use as many com¬ 
ponents of the Me 262 as possible. Unlike the 
Me262B-2 proposal of the same date, howev¬ 
er, this project at least featured a new, re¬ 
designed wing centre-section. 

In order to speed progress, a first step fore¬ 
saw the engines mounted in underwing na¬ 
celles in the usual fashion. In addition, tests 
with a Me 262 HGII fitted with a 35° swept 
wing were imminent. This meant that reliable 
flight data could soon be expected. 

This intended first stage featuring a swept 


w'ing with increased chord centre-section 
and underslung engine nacelles represents 
the classic layout for high-speed subsonic 
civil and military aircraft. 

Messerschmitt did not plan to bury the en¬ 
gines in the wingroots until the second stage. 
As things turned out, that was left to the 
British. On 29th April 1945 Oberammergau 
was occupied by an American infantry' unit 
and in the following weeks British and Ameri¬ 
can specialists, among them R E Bishop of de 
Havilland and R J Woods of Bell, were kept 
busy evaluating the material found there. 
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The Messersehmitt proposal was neither 
overly heavy, nor were the surface areas too 
large. By using major components from the 
Me 262, material and production costs could 
be kept within acceptable limits. The basic 
aerodynamics of the design had been exten¬ 
sively tested and, in all probability, would 
have posed no great risk. The calculated per¬ 


formance data were compelling and placed 
the aircraft firmly among the leading group of 
all the designs submitted. Had the circum¬ 
stances been different, and with the benefit of 
more powerful engines, this night fighter 
would undoubtedly have proven superior to 
the first of the American, British and Soviet 
jet-powered night and all-weather fighters. 


Crew 

Pilot, radar operator and navigator together in one cabin with optional 
pressurised or unpressurised canopy. 


Powerplant 

Two Heinkel HeS 011A lurlwjets each rated at !,300kP (2.8651b) static 
thrust, or two Heinkel HeS 01 IB each rated at 1.500kP (3.3061b) static 
thrust, plus four I.OOOkP (2.2041b) thrust Rheinmetall-Borsig take-off 
rockets. 


Dimensions 



Span 

13.06m 

42fl 9 Kin 

Sweep 

35" at 0.25 chord 


Wing area 

28.0m- 

301ft 3 

Aspect ratio 

6.1:1 


Length overall 

12.57m 

41ft 3in 

Height overall 

3.58m 

lift 8in 

Weights 



Empty equipped 

5,541kg 

12,2151b 


With Doppelreiter (‘double-rider’) fuel 


fairings - 



5.681kg 

12.5241b 

Normal loaded 

With two take-off rockets - 


9,176kg 

20,2291b 


with 3,200 litres 

with 703 gallons 


of fuel 

of fuel 

Max loaded 

With two take-off rockets and two 


600 litres 

131 gallons 


fuel in Doppelreiter fairings - 


10,316kg 

22,7421b 


Performance 


(with HeSOIlA) 


Max speed 


948km/h 

589mph 



at 6.000m 

at 20.000ft 

Initial rate of climb 


21 m/sec 

msec 

Service ceiling 


12.500m 

41,01011 

Time to height 

12.1 min 

to 10,000ns 

32.800ft 

Endurance 

2.5hr 

at 10,000m 

32,800ft 


3.4hr 

at 10,000m with Doppelreiters 

Take-off run 

with two I.OOOkP (2,2041b) take-off rockets- 


800m 2.624ft 

with tw'o l.OOOhp (746kW) take-off rockets and 
Doppelreiters - 

1.050m 3.444ft 


Armament 

Four 30mm MK 108 cannon in forward fuselage, plus (as conversion 
set) two oblique upward-firing 30mm MK 108 cannon. 

Weapon load: Two 500kg (1,1021b) bombs on fuselage racks in place of 
Doppelreiter fairings and two take-off rockets. Intended provision for 
rockets as conversion set. No initial plans for retrofitting of defensive 
armament at expense of fuel load. 


Electronic equipment 

FuG 24SE with ZVG 15. FuG 29, EiV 125. FuG 25a or c, FuG 120k. 
Peil G6 with APZ 6. FuG 244, FuG 350Zc. FuG 125, FuG 10!a. 
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Chapter Six 


Beyond the Me 262 - 
Designs for 1946-47 


By the beginning of 1944, even though the 
German fighter arm was by then already 
committed to a hopelessly defensive role in 
trying to protect the beleaguered Reich in nu¬ 
merically, and - to a large extent - technically 
inferior machines, the Oberkommando der 
Luftwaffe (OKL - Luftwaffe High Command) 
was expecting yet worse to come: the advent 
of Allied jet fighters by the end of that year at 
the latest. Because official circles greatly 
overestimated the state of Anglo-American 
high speed development, they also assumed 
that, if this did prove to be the case, then the 
Me 262 would be outclassed. To add to their 
difficulties it was at this juncture that the 
shortages in skilled labour and resources, 
which had been growing ever more serious 
over the years, now began to assume cata¬ 
strophic proportions. 

Fighter aircraft such as the Me 262, designed 
years before - heavy, twin-engined and costly 
to produce in terms of materials and man 
hours-were no longer relevant to the current 
situation. Even the very steel which made up 
so much of the Messerschmitt’s structure was 
in increasingly short supply. 

A tightening up of armament procurement, 
authorised early in 1944 by the Reichsminis- 
terium fur Rustung und Kriegsproduktion 
(RfRuK - Ministry for Armament and War Pro¬ 
duction) headed by Albert Speer and Karl- 
Otto Saur, resulted in the widespread axing of 
many projects and types, which in turn, it was 
hoped, would lead to the freeing of capacities 
for fighter production. 

Established on 1st March 1944, the Jager- 
stab (Fighter Staff) initiated a new production 
programme in July by issuing specifications 
for a single jet high performance fighter to 
three well known manufacturers: Focke-Wulf, 
Heinkel and Messerschmitt. In addition, the 
Hamburg-based Blohm und Voss company 
was also invited to participate on the strength 
of its wide ranging research and develop¬ 
ment activities and its unconventional ap¬ 
proach to problems in the past. 

Each of the companies named was allocat¬ 
ed work for which it was particularly suited 
and which, as far as possible, carried forward 


preliminary studies already undertaken. The 
common aim was to produce a fighter pow¬ 
ered by the most up-to-date engine then 
under test, the Heinkel HeS 011. It was to be 
easy and simple to build, economical in use 
of materials, while at the same time, thanks to 
advanced aerodynamics, offering a superior 
performance. 

Specifically, the OKL was seeking a maxi¬ 
mum speed of about l,000km/h (621mph) 
and a 60 minute endurance at full throttle at 
an estimated operational altitude of 7,000 to 
9,000m (23,000 to 29,500ft). The pilot was to 
be housed in a pressure cabin and afforded 
sufficient protection against the O.Sin (12.7 
mm) calibre ammunition generally used by 
the Americans. Standard fighter equipment 
(including, for example the EZ12 gunsight 
and an automatic pilot) was to be fitted, as 
was the normal radio equipment: FuGISZY 
or FuG 16ZYand FuG25. 

At the time the specification was issued, 
HeinkeFs Hirth engine works at Zuffenhaus- 
en were expecting to commence delivery of 
the first 60 Heinkel HeS 011 prototype engines 
in September 1944. The pre-production HeS 
011A0 series would then follow in the spring 
of 1945. As the problems with the somewhat 
complicated turbojet seemed to be never- 
ending, these dates could not be met. The air¬ 
frame manufacturers thus ‘won’ a little extra 
time - time which was allowed to slip away, 
however. 

At a first round of meetings held at Oberam- 
mergau on 8/10th September 1944, Focke-Wulf, 
Heinkel and Messerschmitt put forward their 
first designs. Although Dipl-lng Hans Amt- 
mann of Blohm und Voss also attended, his 
company’s proposal was not yet completed 
and he deferred submission. In order to pro¬ 
vide a common basis for the evaluation stud¬ 
ies, the companies’ representatives agreed 
upon an armament of two 30mm MK 108 can¬ 
non and, no doubt at the instigation of the 
Messerschmitt representative, upon an inter¬ 
nal fuel load of 830kg (1,000 litres, 1,8291b or 
219 gallons). 

The Luftwaffe accepted the armament sug¬ 
gested, but insisted on their original require¬ 


ment of one hour’s endurance at full throttle, 
which latter could only be achieved with a 
fuel load of some 1.200kg (2,6451b). (Note: 
with 830kg of fuel the endurance of the high 
performance fighter’ would have been rough¬ 
ly the same as that of the Volksjiiger which 
was also in the planning stage at this time.) 

One aggravating problem which arose at 
the Oberammergau meeting could not be 
solved. The speeds required and the aerody¬ 
namics to be used meant that much new 
ground was being broken. This in turn led to 
each company using its own systems and 
methods of calculation and thus arriving at 
different results. It was agreed that a common 
formula would have to be found quickly if a 
proper basis for project comparison was to lie 
achieved. This was easier said than done. 

In the autumn of 1944 Junkers was also 
contracted to participate in the single jet high 
performance fighter project, by which time 
the other companies were either already 
amending their initial proposals or develop- 
ing new ones. 

Further discussions on progress of work to¬ 
gether with presentation of designs took 
place at the Reichsluftfahrtministerium (RLM 
- Air Ministry) in Berlin on 15lh December. 
There were no signs of any agreement being 
reached on the subject of a unified system of 
calculation. Siegfried Knemeyer, head of 
Flugzeugentwicklung (Fl-E - Aircraft Devel¬ 
opment) within the Technische Luftriistung 
(TLR-Technical Air Armaments Board) there¬ 
fore requested that the Deutsche Versuch- 
sanstalt fur Luftfahrt (DVL - German Aviation 
Research Establishment) be brought in to 
arbitrate. 

Another attempt to address the question 
was therefore made a few days later on 19th 
December at the DVL’s offices at Berlin- 
Adlershof under the leadership of that organi¬ 
sation’s Professor A VV Quick and Dr P Holder. 
They felt themselves unable to resolve the 
problem in the short time which had elapsed 
and therefore merely laid down some basic 
guidelines. The DVL proposed mid-January 
1945 for a final comparison based on a com¬ 
mon method of calculation. 


136 


Luftwaffe Secret Projects: Fighters 1939-1945 






While the scientists occupied themselves 
formulating uniform mathematical bases, the 
industry was working on new or improved 
designs. Arado and Henschel also took it 
upon themselves to throw their hats into the 
ring without any official invitation. 

When the December meeting was recon¬ 
vened in Berlin on 12/15th January' 1945, a 
mathematical comparison of the projects 
submitted was at last feasible, but a decision 
regarding manufacturing contracts was now 
ruled out for an entirely different reason - im¬ 
mediately prior to the discussions the Luft¬ 
waffe had upgraded its requirements for the 
standard fighter of the future. On 11 th January 
the General Staff suddenly demanded an en¬ 
durance of two hours at full throttle at 9,000m 
(29,500ft) and, in principle, an armament of 
four 30 mm cannon. This meant an unavoid¬ 
able increase in loaded weight and - of even 
more significance in the light of the current 
situation - a substantial lengthening of the 
take-off run. 

The TLR, the bureaucratic arm of the mili¬ 
tary, doubted whether these requirements 
could be met. 

And so it went on. It seems unlikely that any 
decisive or meaningful advances would have 
been made even had the General Staff not in¬ 
tervened. Promising designs from Heinkel 
and Messerschmitt were still incomplete. 
Things were anything but unanimous on the 
official side. At the end of January the Blohm 
und Voss P.212 and Junkers EF.128 projects 
and Focke-Wulfs Design No 3 were adjudged 
as being the best by the TLR. The industry’s 
representatives on the Entwicklungshaupt- 
kommission (EHK-Main Development Com¬ 
mission) saw things somewhat differently: to¬ 
gether with further development of the 
Junkers EF. 128 they wanted above all to press 
on with work on the Messerschmitt P. 1110. 

Disagreements arose and a struggle for the 
upper hand promptly broke out between the 
individual offices. 

At the beginning of February the project and 
design departments of all the participating 
companies - with the exception of Messer¬ 
schmitt - were continuing work on the basis 
of the proposals they had submitted in Janu¬ 
ary. Messerschmitt, who always tended to cut 
things fine, now embarked on a third set of 
designs. 

By the end of February all parties felt that a 
course of action on how best to proceed 
should at last be decided upon. On 27th and 
28th February they met for a ‘final discussion’. 
But confusion continued to reign and no deci¬ 
sion was in sight. 

The EHK now demanded the Focke-Wulf 
Tal83 as an ‘immediate solution’, but the 
Luftwaffe rejected this on operational and 
tactical grounds. In contrast, the head of the 


TLR, Generaloberst Ulrich Diesing, wanted 
development contracts awarded to Junkers, 
Blohm und Voss and (an amended) Focke- 
YVuIf project. Messerschmitt was to produce 
an ‘optimum solution’ at a later date. All this, it 
should be pointed out, was taking place in 
March 1945! 

No decision regarding these suggestions 
could be made at the last meeting on the sub¬ 
ject which took place at Bad Eilsen on 22nd/ 
23rd March 1945 as Professor Willy Messer¬ 
schmitt, the head of the ‘Day Fighter’ Special 
Development Sub-committee within the 
EHK, was not present. Nevertheless, Junkers 
did receive a development contract for their 
EF.128, although no production contract was 
awarded. Other companies designs were 
recommended for a variety of reasons: 
Messerschmitt’s for its excellent projected 
performance, those of Focke-Wulf and Jun¬ 
kers for the cidvanced stage of project work 
already reached which would have allowed 
for an immediate start on production, and 
finally Blohm und Voss for its deceptively 
simple method of construction and unusually 
varied and high load-bearing capacity. In ad¬ 
dition, Focke-WulPs proposal promised an 
exceptional high altitude performance. 

Above all, it was Focke-Wulfs and Messer¬ 
schmitt’s work which, after the capitulation, 
was to have a lasting influence on fighter de¬ 
velopment within the world’s major air 
forces. Such influence has often been disput¬ 
ed, but one only has to look at the North 
American F-86 Sabre, the Swedish SAAB J29 
and a number of Soviet types, foremost 
among them the MiG-15, to name but a few, 
to appreciate the validity of this assertion. 


.Messerschmitt versus Focke-Wulf: the wings of the 
F-86 Sabre (above) and the Soviet MiG-IS. 
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ARADO 


Following on from the unsuccessful E.580, 
the Arado design bureau at Landeshut in Sile¬ 
sia began development of a fighter incorpo¬ 
rating the latest in aerodynamic technology. 
Initial work on Project E.581 dated back to 
November 1944. Featuring a typically Arado 
wing planform designed specifically for high 
speed flight it was originally intended for the 
aircraft to be powered by the BMW 003 turbo¬ 
jet then in production. The reasoning for this 


decision is not clear, other than perhaps the 
desire to get an aircraft built and into the air as 
quickly as possible. Nor is it known whether 
Arado was undertaking this work on its own 
initiative or in response to an official contract 
from Berlin. 

Professor Walter Blume’s team based their 
aerodynamic concept on, among others, the 
E.555 long range bomber, of which there 
were no fewer than 14 development studies. 


Most of these depicted an aircraft character¬ 
ised by a short span wing with reduced out¬ 
board sweep. 

The abandonment of the long range 
bomber project at the end of November 1944 
released additional capacity for the develop¬ 
ment of the fighter. At the beginning of 1945 
Arado adapted their E.581 design to conform 
to the on-going specifications for the high per¬ 
formance fighter powered by the HeS 011. 


Relatively little is known of the E.581 -1. '581 -2 
and '581-3 studies. But of the somewhat 
larger E 581-4 and '581-5 proposals - which 
differed only in detail - general arrangement 
drawings, weight tables, and sketches have 
survived. 

Arado obviously ceased work on this design 
after the Luftwaffe issued its new require¬ 
ments and concentrated instead on 
further development of the Ar 234 
and their plans for the night 
fighter of the future. 


Powerplanl 

One Heinkel HeS 011 turbojet rated at l,300kP (2,8651b) static thrust. 



Dimensions 

(E.581-1 and E 581-5) 
Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

8.95m 

45° at leading edge 
24.5m ? 

3.27:1 

5.65m 

2.60m 

29ft 2/an 

263IF 

18ft Gin 

8ft 6in 

Weights 



Empty equipped 

2,454kg 

5.4101b 

Loaded 

3,734kg with 

8,2311b with 


1,400kg (1,250litres) 3,0861b (274 galls) 


of fuel 

of fuel 

Max wing loading 

!52.4kgTn : 

3l.2lb/ft : 


Performance 

No data are available. The inherent danger of duct loss from the long 
intake and, above all, the large surface areas with their various comers 
and edges would seem to indicate insufficient high speed performance. 
On the other hand, the low wing loading figure points to manoeuvrabili¬ 
ty and good climb and high altitude characteristics. Take-off and land¬ 
ing speeds should also have been superior to those of its competitors. 
Fuel capacity would not have sufficed for the endurance required. 


Armament 

Two 30mm MK 108 cannon in wing roots. 
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BLOHM UND VOSS 


This tail-less fighter, designated P.209/01, was 
developed in the autumn of 1944. Its layout, 
typical of that favoured by chief designer Dr 
Richard Vogt, had its origins in the P.208 pis¬ 
ton-engined fighter. The aircraft was appar¬ 
ently unsatisfactory in certain respects, but 
whether this was due to flight mechanics or 
was performance-related it has been impos¬ 
sible to establish. 

In November 1944 the Hamburg company 
produced an alternative design, the P209/02. 
This featured a sharply forward-swept wing, 
but was otherwise of conventional config¬ 
uration. 

As the design of the wing gave rise to some 
imponderables, and as Dr Vogt apparently 
disliked putting all his eggs in one basket, he 
and his design team completely reworked 
the P.209/01 during the same month. 


In December they then submitted the latter 
- now designated P.212/02 together with the 
P.209/02, as their contribution to the Tighter 
comparison’ being held at the DVL in Berlin. 

One result of this meeting was the comp¬ 
any’s abandoning the P.209/02 and concen¬ 
trating all its efforts instead on the tail-less 
design which, as the P.212/02, had reached 
an advanced study stage by the war’s end. 


Blohm und Voss P.209/01 

September/October 1944 


Tail-less low wing design of simple, all-metal construction. 


Powerplant 

One Heinkel HeS 011 turbojet rated at l,300kP (2,8651b) static thrust. 


In November 1944 this design underwent 
major modification and further development 
to become the P.212. 


Dimensions 

(Some reconstructed) 


Span 

7.70m 

25fl 3!4in 


10,65m 

34ft lOin 


including outer sections 

Sweep 

35° at 0.25 chord 


Wing area 

I3.0m j 

I39.9ft ; 

Aspecl ratio 

4.56:1 


Length overall 

7.30m 

23ft \m 

Height overall 

2.50m 

8ft 3in 

Weights 



Empty equipped 

3,470kg with 

7.6491b with 


approx 1,200kg 

approx 2,6451b 


of fuel 

of fuel 

Max wing loading 

267kg/m' 

54/6ltA ; ft : 

Performance 



Max speed 

yooknvh at 8,800m 

559mph at 2!),000fl 

Initial rale of climb 

25.8rrvsec 

84ft/sec 

Senice ceiling 

11,200m 

36,750ft 

Endurance approx Ihr 

at 7.000m 

23,000ft 


with 100% thrust 


Armament 



Two 30mm MK 108 cannon in central fuselage 
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Blohm und Voss P209/02 


Based on the P.211 Volksjager proposal, a 
design of this kind seemed to promise great 
development potential, which made it an ob¬ 
vious choice for adaptation to the ‘very fast 
fighter’ role. But as Dr Vogt explained: 

The substantially higher speed meant , of 
course , that certain other factors had to be 
taken into consideration. In the first instance 
wing sweep had become a necessity. 


It was felt that a forward-swept wing would 
afford the new project improved stall charac¬ 
teristics. The aircraft was of very simple con¬ 
struction designed to be built of steel and 
Duraluminum. 

The P.209/02 did not receive a particularly 
favourable report from the DVL adjudicators. 
Above all, they felt that the ‘question of defor¬ 
mation’ of a sharply forward-swept wing 


would require thorough investigation. This 
would have meant wind tunnel tests and an 
exhaustive trials and research programme 
and thus posed an almost incalculable devel¬ 
opment risk. 

Dr Vogt decided against any further work 
on the P.209/02 and withdrew the proposal. 
He had another iron in the fire. 


Powerplant 

One HeS 01IA turbojet rated at l,300kP (2,8651b) static thrust. 


Dimensions 



Span 

8.10m 

26ft 6in 

Sweep 

-35° at 0.25 chord 


Wing area 

I4.0m ! 

150fF 

Aspect ratio 

4.69:1 


Length overall 

9.20m 

30ft 2in 

Height overall 

3.38rn 

lift lin 

Weights 

Empty equipped 

2,674kg 

5,89511) 

Loaded 

4,094kg with 1,200kg of fuel 

9,0251b with 2,6451b of fuel 

Max wing loading 

292kg/m‘ 

601b,'ft 

Performance 



Max speed 

988krrvh at 9,000m 6l3mph at 29,500ft 

Initial rate of climb (approx) 

26m/'sec 

85ft/sec 

Service ceiling 

12,000m 

39,000ft 

Time to 10.000m (82,800ft) 

13 minutes 


Max endurance 

1.5 hours 


Armament 



Two 30mm MK 108 cannon in forward fuselage, provision for filling a 

third MK 108 cannon. 
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Blohm und Voss P.212 Design III 

February 1945 


Powerplant 

One HeS 011 turbojet rated at 1,300kP (2,8651b) static thrust. 


Dimensions 

Span 

7.00m 

22ft lOkin 


9.50m 

31ft 2in 


including outer wing sections 

Sweep 

40“ at 0.25 chord 


Wing area 

I4.0m ; 

150H : 

Aspect ratio 

3.5:1 


Length overall 

7.40m 

24ft m 

Height overall 

7.15m 

23ft 6in 


Weights 

Empty equipped, normal 2.710kg 5.9741b 

Loaded -normal 4,180kg(9,2151b)with 1,250kg(2,7551b) 

of fuel and two MK 108 

- overloaded* 5.030kg (11,0891b) with 1.850 litres (406 
galls) fuel, two MK 108 and one SC 500 
Wing loading 359kg/m’ 73.5lb/ft : 

* Loaded weight (without overload) of the enlarged wing version 
would have been between 4.340 and 4,860kg (9,567 and 10,7141b) 
depending on the fuel and armament carried. 


Performance 

Max speed 
Initial rate of climb 


965km/h at 7.000m 599mph at 23.000ft 
21.3nvsec 70ft'sec 


Based upon the P.208, P.210 and P.209/01, the 
Hamburg Firm’s definitive proposal for the 
single jet high performance fighter with the 
Heinkel HeS 011 evolved in three stages com¬ 
mencing in November 1944. 

The company was able to submit its P.212/ 
02 study together with the P.209/02 at the 
19tli/21st December 1944 meeting. Compared 
to the initial studies, the redesigned fuselage 
and shoulder-mounted wing were immedi¬ 
ately apparent. In a report issued on 9th Janu¬ 
ary 1945 the two leading officials from the 
Institute of Flight Mechanics of the DVL, Pro¬ 
fessor Quick and Dr Holder, said of the 
P.212/02 that they regarded the provision of 
some form of vertical rudder as essential. This 
led to the Hamburg-Finkenwerder bureau’s 
producing the definitive P.212-03 featuring 
yet further redesign of the fuselage and a mid¬ 
wing with the required rudder assemblies 
mounted at its extremities. In order finally to 
dispel any concerns about flutter arising from 
the concentrations of mass at the wingtips, 


the wingspan was shortened by 2.5m (8ft 
2'A'm) when compared to the P.212U2 and the 
sweep was reduced from 45° to 40°. The de¬ 
signers also built in the option to increase the 
wing chord by fairly simple means from 2m to 
2.2m or 2.4m (6ft Gin to 7ft 2in or 7ft lOXin). 
The higher take-off weight thereby achieved 
would allow for the accommodation of 2,400 
litres (527 gallons) of (internal) fuel, or for a 
more extensive weapon load to be carried. 

Dr Vogt departed somewhat from the idea 
of all-metal construction; provision being 
made for the wings to be built of wood, steel 
or aluminium. Initially, however, the wings 
were to be of his usual stressed skin steel con¬ 
struction. The fuselage structure, too, was a 
typical Blohm und Voss design, the kinked 
steel air intake duct also serving as the fuse¬ 
lage inner load-bearing member. Immediate¬ 
ly ahead of the engine this tubular member 
widened into a double crossbeam with the 
wing being attached to its face and with the 
powerplant mounted at the rear. The arma¬ 
ment was grouped ahead of the pilot’s pres¬ 
sure cabin, which was itself positioned above 
the intake duct. 


Service ceiling 12.400m 40.500ft 

No precise data available for endurance, but at 2,700 litre (593 gallon) 
max (uel capacity (2,100 litre plus Ivvo 300 litre in auxiliary tanks) flights 
of up to four hours endurance would certainly have been possible. 


Armament 

Optional: Two. three, five or seven 30mm MK 108 cannon, or two 
30mm MK 103 cannon, or one 55mm MK 112 cannon, or two MK 103 
phis two 15mm MK 151 cannon, or one MK 112 plus two MK 108 can¬ 
non, or three MK 108 plus one SC 500 bomb semi-recessed in fuselage. 
Special weapon load: 22 R4M unguided air-to-air rockets plus two MK 
108 cannon. Armament normally grouped in nose, but cannon could 
also be fitted in mid-fuselage or beneath the engine. 


After exhaustive preliminary wind tunnel and 
structural tests, it was intended for three pro¬ 
totypes to be built starting in February 1945: 
the first was to make its maiden flight in 
I August 1945. The TLR was not unfavourably 
I disposed towards this plan, as is indicated by 
I a note to the effect in that body’s official war 
I diary. But in the light of the then prevailing sit- 
I uation, talk of such a timescale was just one 
I more meaningless declaration of intent. 
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Blohm und Voss Ae 607/P.217 

February 1945 



Powerplant 

One Heinkel HeS 011 turbojet rated at UOOkP (2,8651b) static thrust 


Dimensions 


Span 

8.00m 

26ft 3/iin 

Sweep 

45° at 0.5 chord 


Wing area 

26.0m' 

280ft 

Aspect ratio 

2.46:1 


Length overall 

7.05m 

23ft 2in 

Height overall 

2.90m 

9ft 6in 


Armament 

Three 30mm MK 108 cannon in forward fuselage. 


When the DVL adjudicators began voicing! 
concerns about the flutter characteristics of I 
the tail-less designs, the aerodynamicists and I 
engineers came up with a short span swept 1 
wing project, minus horizontal tail surfaces, I 
which was intended to eliminate this possible I 
weakness from the outset. 

It is interesting to note the canard winglets I 
on the nose, which have since reappeared on I 
several of today’s high speed tail-less aircraft 
Their purpose was primarily to im¬ 
prove angle of incidence 
and low speed stability. The 
unusual undercarriage would 
undoubtedly have posed for¬ 
ward visibility problems for the 
pilot during take-off and landing. 
Unfortunately there are no weights 
or performance data available for this 
study. It may be assumed that take-off 
weight was in the region of 4,000 to 
4,200kg (8,818 to 9,2591b). in 
terms of performance the P.217 
(project number not con¬ 
firmed) should have had a 
short take-off and land¬ 
ing run and displayed 
excellent climb and 
high altitude cap¬ 
abilities. 


The P.217 was consigned to the files when 
further development of the P.212 succeeded 
in eradicating most of the latter’s shortcom¬ 
ings. 
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FOCKE-WULF 


When, in July 1944, Focke-Wulf was awarded 
a development contract for a single jet fighter, 
the company was able to refer back to exten¬ 
sive studies, much preliminary work and al¬ 
most finished examples of just such an 
aircraft. In effect, Berlin’s requirements corre¬ 
sponded almost exactly to work already un¬ 
dertaken. 

When it became clear in the autumn of 
1944 that the performance of this machine, 
known in-house as the Flitzer (Dasher or Whiz- 
zer), did not match up to the competition and 
could not be significantly improved upon, 


Professor Kurt Tank decided in October 1944 
to resurrect and update his ‘5th design’ of the 
previous January, which featured sharply 
swept wing and tail surfaces. 

The design department carried out a series 
of modifications and improvements right up 
until the war’s end. Designated the Ta 183, the 
aircraft was to have been built as the ‘imme¬ 
diate solution', in other words to fill the gap 
pending the advent of the ‘optimum solution’ 
from Messerschmitt. Should the Heinkel HeS 
Oil still not have been ready by the end of 
1945, provision was made for the prototypes - 


and, in an emergency, the early production 
models - to be fitted with the less powerful 
Jumo 004 turbojet. 

Tank also proposed a more ‘moderate’ al¬ 
ternative to this somewhat daring design, 
submitting both to Berlin in January 1945. The 
former was basically very similar to the Ta 183 
in layout, but featured slightly reduced wing 
sweep and a conventional tail unit. A design 
team including, among others, Multhopp, Mit- 
telhuber and Quenzer, worked on this alter¬ 
native proposal up until about the end of 
February. 


Flitzer single jet fighter 

July/September 1944 



By using additional rocket power Tank’s aim 
was drastically to reduce the fighter’s ap¬ 
proach times and thus enable it to engage 
enemy bombers before they arrived over the 
target area and released their deadly loads. 
Another valuable advantage of rocket assis¬ 
tance was a not inconsiderable reduction in 
the length of the take-off run. 

During the course of 1944 Focke-Wulf car¬ 
ried out a series of wind tunnel tests, worked 
on detailed design plans and produced a fin¬ 
ished mock-up. At the 8/10th September 1944 
meeting held at Oberammergau to compare 
the various project studies, Focke-Wulfs ‘sin¬ 
gle jet fighter with rocket power’ was present¬ 
ed as almost ready to enter production. 

But this meeting, attended by six leading 
members of the Focke-Wulf design team, 


already marked the beginning of the end for 
the project. Of the three original operational 
proposals, only the pure jet fighter (opera¬ 
tional mode 3) remained. What counted for 
more now was a design that was as simple 
and uncomplicated as possible, and which 
made limited use of resources, particularly of 
those ‘premium materials’ which were be¬ 
coming increasingly scarce. All of Focke- 
WulFs extensive preliminary work had, to a 
large extent, been totally in vain. 

The data overleaf have been taken from 
the transcript of 10th September 1944 (1) and 
from specification No.280 in its extended 
draft form of 15th September 1944 (2). The all- 
metal fighter had a 52% steel content. 


Based on previous experience gained from 
the Fwl89 and the BMW 803-powered fighter 
project of June 1941 and April 1943, Focke- 
Wulfs design department began work in De¬ 
cember 1943 on a single jet twin-boom fighter 
(4th design). The following month this pro¬ 
posal underwent considerable improvement 
when the aerodynamics were refined and the 
Heinkel HeS Oil powerplant was fitted. Re¬ 
taining the original design’s optional use of 
additional rocket power, it was possible by 
July 1944 to offer the fighter in three different 
operational modes: 

1 - Jet fighter with booster rocket power for 
fast climb to high altitudes. 

2-Jet fighter with booster rocket power, but 
reduced rocket fuel, sufficient for fast 
climb to medium altitudes. 

3 - Pure jet fighter without rocket assistance 
with approximately two hours 
endurance at about 10,000 to 
11,000m (33,000 to 36,000ft). 
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Powerplant 

Heinkel HeS 011 turbojet rated at !,500kP (3.3061b) sialic thmst, plus 
additional jettisonable booster rocket to improve take-off and climb 
capability in the interceptor role. 


Dimensions 




Span 


8.00m 

26ft 3in 

Sweep 


32" at 0.25 chord 


Wing area 


17.0m-' 

1830' 

Aspect ratio 


3.77:1 


Length overall 


10.55m 

340 7in 

Height overall 


2.35m 

7ft 8in 

Weights 




Empty equipped 


2.730kg 

6,0181b 

Loaded 

0) 

3,660kg with 

8,0681b with 



830kg of fuel 

1,8291b of fuel 


(2) 

4,350kg with 

9,5891b with 



1,250kg of fuel 

2,7551b of fuel 

Max wing loading 

(1) 

2l5kg/m ; 

44lb/0 J 


(2) 

256kg/m ; 

52lb.O- 

Performance 




Max speed 

0) 

965knvh at 7,000m 599mph at 23,0000 


(2) 

955knvh at 7,000m 

593mph at 23,0000 

Initial rate of climb (1) 

21.2msec 

690/sec 


(2) 

18.2msec 

590/sec 

Service ceiling 

(1) 

13,800m 

45,0000 


(2) 

13,000in 

42,5000 

Time to 10.000m (33,000ft) 

11.5 mins (1) 

14.5 mins (2) 

Endurance 

(1) 

75 minutes to 10,000m with 100% thrust 


(2) 

110 minutes at 10,000m with 100% thmst 

Armament 




(1) Two 30mm MK108 cannon in forward fuselage beneath the cockpit. 

(2) Two 30mm MK 103 cannon in fuselage and two 20mm MG 151 can- 

non in wings. 





The calculated maximum speed of the Flitzer 
was inferior to that of both the Heinkel and 
Messerschmitt designs. One reason for this 
was undoubtedly the aircraft’s relatively large 
surface area. The design department there¬ 
fore attempted to decrease the overall size of 
the airframe by reducing the wing area to 
14.0m- (150ft 2 ). The cost of modifying the 
completed aircraft was to be kept to a mini¬ 
mum. But not even this measure, as laid 
down on 3rd October 1944, achieved the re¬ 
quired result. Tank had no other option but to 
scrap the design and replace it with a new 
proposal. 


Below left and right: Wind tunnel half-model of the 
Focke-Wulf Flitzer of July/September 1944. 

Bottom left and right: Mock-up of the Focke-Wulf 
Flitzer jet fighter. 
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Focke-Wulf Tal83, single jet fighter with HeSOll 



The Ta 183 described here was the end result 
of months of development which brought 
with it a whole series of modifications but 
which, at the same time, never lost sight of 
the basic concept. 

Although the tail unit with its ‘rearward 
canted and upwardly drawn’ rudder gave rise 
to a certain amount of criticism and prompt¬ 
ed some discussion regarding flutter, Hans 
Multhopp remained true to his design until 
the end. 


It was not until Tank himself developed the 
basic Tal83 concept into the Instituto Aero- 
tecnico IAe33 Pulqui II jet fighter in post-war 
Argentina that an aerodynamically more sat¬ 
isfactory and statically very efficient version of 
this rudder was finally produced. 

At the beginning of March 1945, with the 
award of a contract to build a prototype, the 
aircraft received the RLM type number 8-183. 
(The ‘8’ suffix denoting an aircraft or a missile, 
the ‘183’ a sequential allocation - the Tal83’s 


‘neighbours’ being the Bucker Bul82 Kornett 
(Cornet) advanced piston-engined trainer of 
1938 and the Flettner FI 184 autogyro of 1936.) 

The fuselage and vertical tail were to be 
constructed of steel and Duraluminum; the 
wings and horizontal tail surfaces of wood. 
The data are taken from specification sheet 
JP. 011.018a ‘Single jet fighter with HeS 011 A’ 
of 18th February 1945. 



Full model of the Tal83 Inverted in the wind tunnel at the end of 1944. 
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Apart from a slight over-estimation of the 
achievable maximum speed, the Tal83 pos¬ 
sessed an excellent performance, which 
would have afforded it wide operational ca¬ 
pabilities. The low wing loading offered good 
prospects for future development. This latter, 
plus the extensive preliminary work already 
undertaken and the advanced stage of de¬ 
tailed planning which would have allowed for 
short term completion dates, prompted the 
powers-that-be to award a contract for the 
production of prototypes. 

Focke-Wulf began with the construction of 
the Tal83 VI. Powered by the Jumo 004, this 
first prototype was also to be used to test the 
Design III tail unit. The maiden flight of this 
aircraft was scheduled for May/June 1945. If a 
production contract followed, Focke-Wulf 
planned to have the first production ma¬ 
chines completed by October 1945. On 8th 
April 1945 British troops took over Focke- 
WulFs design department at Bad Eilsen. 


Tal83 production model powered by the HeS Oil engine (1945). 


Powerplant 

One Heinkel HeS 011A turbojet rated at l,300kP (2,8651b) static thrust. 

Dimensions 

Span 

Sweep 


10.00m 

40’ at 0.25 chord 

32ft 9/;in 

Wing area 

Aspect ratio 


22.5m ! 

4.45:1 

242fF 

Length overall 


9.20m 

30ft 2in 

Height overall 


3.86m 

12ft Bin 

Weights 

Empty equipped 


2.980kg 

6,5691b 

Loaded 

(1) 

4.300kg with 
1,200kg of fuel 

9,4791b with 

2,6451b of fuel 


(2) 

5,100kg with 
2.000kg of fuel 

11,2431b with 

4,4091b of fuel 

Max wing loading 

0) 

I91kg/m : 

39lb/ft’ 


(2) 

227kg/'m’ 

46lb/ft ; 


Performance 




Max speed 


962knvh at 7,000m 

597mph at 23.000ft 

Initial rate of climb 


24.2m/sec 

79ft/sec 

Service ceiling 


14,400m 

47,000ft 

Endurance 


at 7,000m 

23,000ft 

at 100% Ihmsl 

(1) 

1.1 hr 


Max, 40% thrust 

0) 

2.25 hr 


Max,40% thmst 

(2) 

4.25 hr 


Range 


at 7,000m 

23,00ft 

at 100% thrust 

(1) 

990km 

615 miles 

Max, 55% thrust 

(1) 

1,300km 

807 miles 

Max, 55% thrust 

(2) 

2,150km 

1,335 miles 

Take-off run 


665m 

2,181ft 

Landing speed 


I66km/h 

I03mph 


Armament 

Designed from the outset for four 30min MK 108 located in the forward 
fuselage to left and right of the cockpit. Weapon load: 500kg (1,1021b) 
including SD 500. SC 500 or BT 200 possible with reduced fuel load. 
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Single jet fighter with HeS Oil, Design III 

February 1945 



Powcrplant 

One Heinkel HeS 011 turbojet rated at l,300kP (2,8651b) static Ihmsl. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

9.50m 

35° at 0.25 chord 

20.0m ; 

4.5:1 

9.10m 

3.65m 

31ft 2in 

215ft 1 

29ft 9'/in 

lift llin 

Weights 



Loaded 

4,150kg with 

9,1491b with 


1,200kg of fuel 

2,6451b of fuel 

Max wing loading 

207.5kg/m-‘ 

42.5IIV0-' 

Performance 



Max speed 

965knvh at 7,000m 599mph at 23.0000 

Initial rate of climb 

25.3nvsec 

83fL'sec 

Service ceiling 

14,600m 

48,000ft 

Endurance with 100% thrust 1.1 hr at 7,000m 

23,000ft 


2.03 hr at 13,000m 

42,500ft 

Range with 100% Ihmsl 

990km at 7,000m 

615 miles 


1.740km at 13,000m 1,081 miles 

Take-off run 

720m 

2,362ft 

Armament 



Two 30mm MK 108 cannon in forward fuselage. 



Note: the classification of Focke-Wulf pro¬ 
jects was based very much on the company’s 
own terminology and usage. There was hard¬ 
ly any system to speak of. Design I, for exam¬ 
ple, referred to the Flitzer project. Design II 
was the later Ta 183, and Design III was an al¬ 
ternative proposal to Design II. This form of 
nomenclature had nothing in common with 
the design designations of late 1943/early 
1944. To complicate the issue further, the DVL 
was still identifying the later Ta 183 as Focke- 
Wulf Design 1 and the alternative Design 111 as 
Design 2! 

There are two known studies of Design III. 
which differed only in detail. While that of 
January 1944 shows a curvilinear sweep of 
the fuselage into the vertical tail surfaces, the 
‘definitive’ drawing 031025215 of February 
1945 displays a straight dorsal profile. This 
meant that the tail unit of Design III was inter¬ 
changeable with that of the Ta 183. The de¬ 
sign and layout of Design III was otherwise 
similar to the Ta 183. 

The adjacent data table is taken from spec¬ 
ification sheets JP.011.037a and 039a of 18th 
February 1945. 


After 27/28th February 1945 Focke-Wulf 
ceased further work on this project. Although 
Ta 183A-1 production aircraft were to be fitted 
with the Design II tail unit, the Ta 183 VI proto¬ 
type was to be used to test both Design II and 
III tail configurations. By the war's end the 
Focke-Wulf aircraft had reached the most 
advanced development stage of all the single 
jet fighter with HeS 011 projects. 

Development of the design was continued 
post-war in both Argentina and the Soviet 
Union. The parallels to the MiG-15 are more 
than just pure chance. 


Beyond the Me262 - Designs for 1946-1947 


147 









Single jet fighter with HeSOll, Design III, 
of February 1945. 


1-310 prototype of the Soviet MiG-15 clearly 
showing the Influence of Tank’s design work. 
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HEINKEL 


For their preliminary work in response to this 
specification, Heinkel again turned to their 
Project P.1073 of July 1944, just as they had 
done for their initial designs for the He 162. 
The first proposal was thus very similar to the 
Volksjager (People’s Fighter), although Dipl- 
Ing Siegfried Gunter was to alter the design 
several times in the weeks that followed. 
Heinkel participated in the 19th/21 nd Decem¬ 
ber 1944 study comparison meeting, chaired 
by the DVL, by submitting an ‘He 162 further 
development’. When it became clear that a 
proposal of this nature was not really viable, 
despite the fact that the He 162 was already 
flying, Gunter came up at the beginning of 
January 1945 with a radically new, tail-less 
proposal designated P.1078. It is not certain 
whether this project relates to the P.1078A 
and ’B studies which were carried out by 
Gunter. Hohbach, Eichner and others during 
their internment at Penzing near Landsberg 
in the summer of 1945; but much would point 
to this being the case. 


The uncertainties and confusion which sur¬ 
round Heinkel’s final projects were brought 
about by the technical design department’s 
decision to vacate Vienna on 31 st March 1945 
for Bad Gandersheim. All those files which 
could not be taken with them were de¬ 
stroyed. As Bad Gandersheim itself was no 
longer considered wholly safe, the depart¬ 
ment split into two groups; one heading for 
Rostock, the other, led by Gunter, finally arriv¬ 
ing - via a circuitous route and only after sev¬ 
eral diversions - at Landsberg am Lech, some 
30km (18.6 miles) south of Augsburg, on 14th 
April 1945. It was here, beginning in June 
1945, that the team continued with their re¬ 
search and design work for the Americans. 
This activity ended on 7th October 1945 when 
all documentation was handed over to the 
United States Army Air Force. In the 1950s the 
US returned part of these files to Heinkel. 


Heinkel fighter based on the P.1073 

10th September 1944 
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Heinkel naturally wanted to use as many 
components from their existing He 162 project 
as possible in the ‘pure jet fighter’ proposal. 
Apart from the change of powerplant, this 
present design differed primarily from the 
Volksjager in the intended use of a swept 
wing and'V’ tail. 

As well as the swept wing as initially envis¬ 
aged, Heinkel also carried out exploratory 
wind tunnel tests on a forward-swept wing. 
Not only was this idea rejected, but the origi¬ 
nal ‘V’ tail was also replaced by a more ortho¬ 
dox twin tail unit similar to that of the He 162. 

It was in this form that Heinkel submitted 
the design to the first study comparison meet¬ 
ing of 19th/21 st December 1944. 



Powerplant 

One Heinkel HeS 011 turbojet rated at 1.300kP (2,8651b) static thrust. 


Dimensions 

Span 

8.00m 

26ft 2'/iin 

Sweep 

35° at 0.25 chord 


Wing area 

14.0m-' ' 

150ft* 

Aspect ratio 

4.57:1 


Length overall 

9.30m 

30ft Gin 

Height overall, approx 

2.80m 

Oft 2in 

Weights 

Empty equipped 

2,674kg 

5,8951b 

Loaded - as per Heinkel's tender 


with two MK108 (1) 

3.604kg and 

7,9451b and 


830kg of fuel 

1,8291b of fuel 

with two MG 213 (2) 

4,060kg and 

8,9501b and 


1,250kg of fuel 

2,7551b of fuel 

Max wing loading (1) 

257kg/m { 

52.6lb/ft ; 

(2) 

290kg/m* 

59.4lb,ft- 

Performance 



Max speed* (1) 

990km/h at 6,OOOm 6l5mph at 20,000ft 

• From Heinkel’s calculations. No further details available. 

Armament 



Two 30mm MK 108 or two 30min MG 213 cannon, plus one 20mm 

cannon in forward fuselage. 





Derivative of the P.1073 with 
cranked wing and V-tail. 
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Heinkel P.I078 

February 1944 



Heinkel worked on this proposal, resembling 
the Blohm und Voss P.212, during January 
and February 1945. 

Siegfried Gunter experienced no little diffi¬ 
culty in fitting some of the components, eg 
the undercarriage, into the relatively small 
airframe. The wooden wing, which accom¬ 
modated the entire fuel load, was mated to 
an all-metal fuselage. 


Powerplant 

One Heinkel HeS 011 turbojet rated at 1.300kP (2,8651b) static thrust. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

9.00m 

40° at 0.25 chord 

17.8m’ 

4.55:1 

6.10m 

2.35m 

29ft 6in 

i9in 

20ft Oin 

7ft 8in 

Weights 

Empty equipped 

2,454kg 

5.4101b 

Loaded 

3,920kg with 

8,64lib with 


1,200kg of fuel 

2,6451b of fuel 

Max wing loading 

220kg/’m ; 

451b/ft ; 

Performance 

Max speed 

l,050km/h 

652mph 


at 7,000m 

at 23,000ft 

Initial rate of climb 

29.8m/sec 

98ft/sec 

Take-off mn 

700m 

2.296ft 

Landing speed 

182knvh 

113mph 
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The DVL adjudicators were not entirely happy 
with this design; not least because of the 
completely unprotected fuel tanks housed 
within the wing. Other factors, including the 
thickness of the wing profile, the squat shape 
of the fuselage making it ill-suited to high 
speeds and the arrangement of the engine air 
intake also prompted grave misgivings. 

On the subject of the flight characteristics 
which could be expected, the report contin¬ 
ued : The inverted Vee formed by the marked 
anhedral at the wingtips, intended to perform 
the function of a tailplane, mould not make 
the aircraft easy to handle in the turn. Efficient 
operation of ailerons and tail flaps would 
seem to be ruled out by the angle of wing 
sweep. 

Doubts were also expressed regarding the 
satisfactory housing of the nosewheel. After 
the 27/28th February 1945 meeting Heinkel 
appear to have abandoned further work on 
the P.1078. 
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HENSCHEL 


In the autumn of 1944 Henschel had contact¬ 
ed Arado, from whom they learned of the ad¬ 
vantages to be gained from a swept wing 
incorporating reduced outboard sweep. The 
development work of Dr Alexander Lippisch 
was not entirely unknown to Henschel’s de¬ 
signers in Berlin-Schonefeld either; Henschel 
having been entrusted with the building of 


Lippisch’s experimental Delta VI. Utilising this 
knowledge, the design bureau under Dipl-lng 
Friedrich Nicolaus began work on their own 
initiative at the beginning of 1945 on a project 
to meet the Luftwaffe’s requirements. This 
was then submitted to the official bodies in 
February 1945. 


The design of this aircraft warrants closer 
examination. Despite certain risks, Dipl-lng 
Nicolaus opted for an aircraft without any hor¬ 
izontal tail surfaces. A problem with this type 
of tail-less configuration when compared to a 
more normal aircraft is the limited permissi¬ 
ble movement of the centre of gravity occa¬ 
sioned by changing loads (eg ammunition, 
fuel) and the retractable undercarriage. This 
factor also makes any further development 
that much more difficult. 

The five-part, wooden wing featured a dou¬ 
ble cranked leading edge similar to that em¬ 
ployed years later by the Swedish SAAB J35 
Draken double-delta fighter. The compound 
sweep of the wing decreased from 42° in¬ 
board to 38° at the centre section with the tips 
being reduced by a further 15° to improve stall 
characteristics. The undersides of the wing 
featured split flaps ahead of the rudders. To 
enhance low speed flight performance even 


Henschel P.135 

February 1945 

further, it was intended to carry out trials 
using the type of leading edge flap proposed 
by Ludwig Bolkow which was to become a 
standard feature of post-war high perfor¬ 
mance aircraft. The outboard rudders acted 
as both elevators and ailerons (elevons); the 
inner rudders solely as ailerons, which ex¬ 
tended upwards when landing. Wing profile 
thickness decreased from 12% at the root to 
10% outboard. 

It was intended for the first prototypes to be 
powered by the BMW003. The V-setting of 
the outboard wing sections were adjustable 
in flight to ensure the optimum manoeuvra¬ 
bility so important in air-to-air combat. 

The aerodynamically clean fuselage and 
large vertical tail surfaces were of all-metal 
constmction. The pilot, sitting in an ejection 
seat, would adopt an almost supine position 
with head tilted slightly forward during com¬ 
bat; in normal flight he sat half upright. 


After painstaking tests with the aid of a 
mock-up, Henschel had come to the conclu¬ 
sion that this cockpit arrangement offered the 
best solution. Something similar may be seen 
today in the General Dynamics (now Lock¬ 
heed Martin) F-16 Fighting Falcon. 


The characteristic ‘kinked’ leading-edge of the 
Swedish SAAB J35 Draken’s double-delta wing. 
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Henschol P.I35 



JF MJ 

/ * 

:^8L 




Powerplant 

One Heinkel HeS 011 lurbojel raled at 1.300kP (2,8651b) static thrust. 


Dimensions 

Data according to Dipl-lng Fiecke (Hcnschel). 

Span 

9.20m 

30ft 2in 

Sweep 

37.5* (mean) at 0.25 chord 

Wing area 

20.0m ; 

215ft" 

Aspect ratio 

4.13:1 


Length overall 

7.75m 

25ft 5in 

Height overall 

4.20m 

13ft 8/:in 

Weights 



Loaded 

4,100kg 

9,0381b 


with 1,200kg 

with 2,6451b 


(approx 1,500 litre) (approx 329 gallons) 


of fuel 

of fuel 

Max wing loading 

200kg/m' 

41 Ib/'ft-' 

Performance 



Max speed 

984knVh 

61 lmph 


at 7.000m 

at 23,000ft 

Initial rate of climb 

2l.2m/sec 

69ft/sec 

Service ceiling 

14.000m 

46.000ft 

Range, approx 

1,000km 

621 miles 

Endurance 

1 hr at 7,000m at 100% throttle 

Take-off run 

690m 

2.263ft 

Landing speed 

I55km/h 

96mph 


Armament 

Four 30mm MK 108 cannon in nose and wing roots. 
Provision for 500kg (1,1021b) jettisonable load. 


The adjudicators criticised both the high-set 
cockpit, which could cause shock waves at 
high speeds, and the length of the engine air 
intake. They also recommended that the ver¬ 
tical tail surfaces should be swept. 

At the 27/28th February meeting the Hen- 
schel project obviously met with the approval 
of the EHK. At the beginning of March they 
advocated its acceptance as the ‘secondary 
solution’ to Messerschmitt’s ‘optimum solu¬ 
tion’. Even at this late stage of the proceed¬ 


ings, just weeks short of the final collapse, the 
powers-that-be could not be dissuaded from 
making such decisions, which did nothing 
but add to the expense and confusion of an 
already hopeless situation. 

According to Dipl-lng Nicolaus the final 
wind tunnel tests of the P.135 showed very 
favourable results. A contract at least for the 
construction of prototypes now seemed pos¬ 
sible, and design work on this undoubtedly 
very advanced aircraft was well underway. 
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JUNKERS 



The Junkers company had no great tradition 
in the field of fighter production, but were 
among the leaders in aerodynamic research. 
In the autumn of 1944 they were awarded a 
development contract for the single jet high 
performance fighter. 

In December 1944 Junkers submitted their 
EF.128 proposal, a design which was to re¬ 
main under development until the war’s end. 

Over the course of the months, the forward 
fuselage and in particular the shape of the air 
intakes, which were similar to those to be 
seen on Messerschmitt designs, underwent a 


number of modifications and improvements. 
Despite this, between December 1944 and 
February 1945 take-off weight rose only mar¬ 
ginally from 3,900 to 4,077kg (8,597 to 8,9881b). 
Dr Backhaus carried out extensive tests of the 
EF.128 design at the company’s own wind 
tunnel facility using both partial and complete 
models. The greatest care was taken to en¬ 
sure that the final form of the air intakes of¬ 
fered the least resistance. 

By March 1945 work on the project had 
reached a stage which would have permitted 
construction to have begun immediately. 


Model of the EF.128 



Indicative of the advanced aerodynamics of 
this design, Professor Heinrich Hertel and 
Dipl-lng Gropler made provision for the 
boundary layer build-up ahead of the air in¬ 
takes to be drawn off by suction. This was in¬ 
tended to guarantee a perfect duct flow of air 
to the powerplant. In contrast to Messer¬ 
schmitt, however, there was no special ex¬ 
traction fan. The ‘separated’ air simply exited 
via a faired dorsal outlet aft of the cockpit. The 
aircraft was constructed ‘according to stan¬ 
dard specifications' with an all-metal fuse¬ 
lage and wooden wing. 

The data are taken from Technical Report 
TB 139/45 of the Upper Bavarian Research In¬ 
stitute Oberammergau (ie Messerschmitt) of 
26th February 1945. 


Dimensions 

Span 

8.90m 

29ft 2in 

Sweep 

45° at 0.25 chord 


Wing area 

17.6m : 

!89fi ; 

Aspect ratio 

4.5:1 


Length overall 

7.05m 

230 lin 

Length of fuselage 

6.48m 

21ft 2Sfln 

Height overall 

2.65m 

8ft Sin 


Weights 

Empty equipped 
Loaded 

Max wing loading 


2,607kg 5.7471b 

4,077kg with 8.9881b with 

1,250kg of fuel 2,7551b of fuel 

231 kg/m 2 47M 2 


Performance 

Max speed 

990km/h 

6l5mph 


at 7.000m 

at 23.0009 

Initial rate of climb 

22.9m'sec 

75ft/sec 

Service ceiling 

13,750m 

45.000ft 

Take-off run 

700m 

2,296ft 

Landing speed 

I86knvh 

IlSmph 


.Armament 

Two 30mm MK 108 cannon in forward fuselage beneath the cockpit, 
plus provision for two additional MK 108. 


Junkers EF.128 

February 1945 


Powerplant 

One Heinke) HeSOII 


turbojet rated at l.300kP (2,8651b) static thrust. 
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Ill the adjudicators’ opinion there were some 
uncertainties contained in the calculated per¬ 
formance data arising out of the estimated 
duct loss caused by the unusual intake 
arrangement, even to the extent of ‘technical 
failures’ not being entirely ruled out. Prob¬ 
lems were also foreseen with the leading 
edge split flaps, which had not yet been test¬ 
ed in practice and which would eventually 
have to be replaced by normal slats. The DVL 
evaluators expressed concern, too, about the 
rotational stability (torsion) of the wing; it 
being feared that the combination of large lat¬ 
eral proportions and tail-less fuselage layout 
could, at high speeds, result in a reversal of 
aileron forces. 

The serious accidents suffered during high 


speed flight by the British de Havilland DH. 108 
would seem to substantiate such reserva¬ 
tions. The wing of this tail-less experimental 
aircraft also featured 45° sweep and a length 
of 15ft 2in (4.64m). At 271b/ft (133kg/nv), 
however, the wing loading was appreciably 
lower. 

In the EF.128’s favour were the calculated 
maximum speed and a number of technical 
features (such as an enclosed weapons bay, 
advanced target search and gunsight, etc). 

Very optimistically, Junkers planned for se¬ 
ries production to commence in mid-1945. 
Following the meeting of 22nd/23rd March 
1945 the war diary of the TLR noted: 

Fl-E chief*, with the assent of the Fuhrer's 
Plenipotentiary for Jet Aircraft, SS-Obergrup- 


penfiihrer Kammler, has awarded Messrs 
Junkers a development contract for the EF. 128. 

In the light of the risks described above, the 
uncertainties and the limited performance 
potential of the design, just why this develop¬ 
ment contract was awarded is somewhat 
hard to fathom. All the files relating to the pro¬ 
ject fell into the hands of the advancing Sovi¬ 
ets, who continued work on it for a while and 
reportedly constructed a mock-up. However, 
the EF. 128 appears to have had no obvious in¬ 
fluence on subsequent Soviet fighter aircraft 
development. 

*Head of the Aircraft Development Com¬ 
mission, Oberstleutnant Siegfried Knemeyer. 



156 


Luftwaffe Secret Projects: Fighters 1939-1945 


















































































MESSERSCHMITT 



In response to this specification the south 
German company produced no fewer than 
five projects together with dozens of variants, 
comparison and subsidiary studies. 

In keeping with the design philosophy 
which Professor Willy Messerschmitt had 
championed for years past, his project 
bureau endeavoured throughout to produce 
an aircraft which combined the smallest pos¬ 
sible airframe with the most powerful engine 
in order to achieve maximum performance. 

Another characteristic of Messerschmitt’s 


project activity was his consistent use of the 
most up-to-date method of construction and 
a continual awareness of the latest develop¬ 
ments in aerodynamic research. 

The only danger in this techno-scientific 
method of working was that military require¬ 
ments, which sometimes called for constant 
modifications to be made during the develop¬ 
ment stage, could often prove to be incom¬ 
patible with work in progress. This may have 
been one of the reasons for the comprehen¬ 
sive nature of the project work which went to 


make Messerschmitt one of the founding fa¬ 
thers of the modern day lightweight jet fight¬ 
er. Only a few days after receipt of the 
development contract, Dipl-lng Hans Hor- 
nung, head of preliminary project studies, 
submitted his first design, designated P.l 101. 

This initial proposal, presented in diagram 
form, not unnaturally, proved unsatisfactory. 
Hornung therefore amended, redesigned and 
by the closing days of August 1944 had pro¬ 
duced a project for submission in the proper 
form as required by the authorities. 
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Messerschmitt P.1101 

30th August 1944 



Powerplant 

One HeS 011 turbojet rated at l,300kP (2.8651b) thrust. For the first 
prototype and initial production models provision was made for the 
alternative installation of a l,015kP (2.2371b) static thrust Jumo 004C. 
A variant with rocket assistance was also proposed. In this case the 
insertion of a fuselage plug would have provided space for the 
additional rocket fuel. Alternatively, the fuselage plug could have 
permitted the accommodation of a second crew member. 


Dimensions 


Span 

Sweep 

Wing area 
.Aspect ratio 

Length overall 

with ‘plug’ 

Height overall 

8.16m 26ft 9in 

40' at 0.25 chord 

13.5m' 145ft' 

4.94:1 

9.37m 30ft 9in 

10.02m 32ft 1 OViin 

3.08m 10ft tin 

Weights 

Empty equipped 

2,624kg 5,7841b 

Loaded weight (1) 

3.554kg (7,8341b) with 830kg (1.830)lb 
fuel and two MK 108 

Max loaded weight (2) 

4,050kg (8,9281b) with increased 
armament or 1.330kg (2,9321b) of fuel 
including 600 litres (131 gallons) 
in external tanks. 

Max wing loading (1) 

263kg'm : 53.81b,'ft ; 

(2) 

approx 300kg'nv approx 61 Ib/ft- 

Performance 

According to Messerschmitt data of 18th August 1944, configuration (1). 

Max speed at 7,000m 

approx l ,080km,'h 671 mph at 23,000ft 

Initial rate of climb 

30nvsec 98ft/sec 

Service ceiling 

14.800m 48.500ft 

Time to 7,OOOm 

4.6 minutes 

Endurance at 7,000m 

0.85 hr with 100% thrust 


Range at 7,000m 700km (434 miles) with 100% thrust 

These data projected by the Messerschmitt team were undoubtedly a 
little too high. At the September meeting new figures, based on other 
methods of calculation, indicated a maximum speed of between only 
965 and l.OOOkm/h (599 and 621mph) and an endurance with 1,000 
litre (219 gallons) fuel at an altitude of 7,000m (23,000ft) of just 30 min. 


Armament 

Two 30mm MK 108 cannon in fuselage (I) plus space for a third 
MK 108. or one 30mm MK 103 plus one 20mm MG 151 cannon, or 
one 55mm MK 112 cannon, or oblique upward-firing armament. 


The aircraft discussed at the meeting on 
8/1 Oth September 1944 featured an all-metal 
fuselage with a wing derived from the Me 262 
albeit swept at an angle of 40°. Hornung in¬ 
tended for the fighter to be fitted with a V-tail, 
an arrangement preferred and proposed time 
and time again by Messerschmitt. 

After this meeting Messerschmitt, Walde- 
mar Voigt and Hornung decided to start work 
on a new design. Messerschmitt himself par¬ 
ticipated in the preparation of the new plans; 


offering numerous suggestions and sketches. 
He it was who, in October 1944, ordered the 
construction of an ‘experimental aircraft’ 
based upon the P.l 101. This purely test ma¬ 
chine was to be employed in researching the 
flight characteristics in general, and in estab¬ 
lishing the optimum angle of wing sweep in 
particular. For this purpose the aircraft, which 
was almost completed by the war’s end, pos¬ 
sessed a variable wing sweep adjustable on 
the ground between 35° and 45°. 
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Messerschmitt P.1101 

14th December 1944 


Power-plant 

One Heinke! HeS 011 turbojet rated at 1,300kP (2.865to) static thmst: 
alternatively as immediate or emergency solution: one Junkers Junto 
0O4B turbojet rated at 890kP (1,9621b) static thrust, plus intended option 
of two take-off assistance rockets each rated at 500kP (1.1021b). 


Dimensions 




Span 


8.08m 

26ft 6in 

Sweep 


•10 s at 0.25 chord 


Wing area 


I3.6m : 

146ft* 

Aspect ratio 


4.8:1 


Length overaU 


8.92m 

29ft 3tfn 

Height overall 


3.72m 

I2fl 2in 

Weights 

With HeS Oil 


Empty equipjred 


2.567kg 

5.6591b 

Loaded 

(1) 

3.863kg with 

8.5161b with 



1,300 litre of fuel 

285 gallons of fuel 

Max loaded 

(2) 

4.453kg 

9,8171b 



with take-off assistance and external load 

Max wing loading 

(1) 

284kg/m J 

58lb/ft : 


(2) 

327kg/m' 

G7lb/ft’ 

Performance 

Messerschmitt calculations, configuration (l). 

Max speed 


1,050km h 

652mph 



at 7,000m 

at 23.000ft 

Initial rate of climb 


25msec 

82ftsec 

Service ceiling 


13,500m 

44.000ft 

Time to height 

lOmin 

to 10.000m 

33.000ft 


Armament 

Two 30mm MK108 in forward fuselage to left and right of cockpit. 


The project bureau designed this aircraft al¬ 
most from the outset as a multi-purpose 
weapons system. In addition to the standard 
daylight fighter role powered by the Jumo 004 
or HeS Oil. other proposed variants included 
night and all-weather, interceptor and tactical 
reconnaissance aircraft. 


P. 1101 VI ‘experimental aircraft’. 

Photo token at the Upper Bavarian Research 
Institute at Oberammergau shortly after the 
capitulation of 8th May 1945. 




















One of the very few surviving original construction drawings of the P.l 101 ‘experimental aircraft’. 


The required endurance of one hour at full 
throttle at 7,000m (23,000ft) would hardly 
have been feasible with the amount of fuel 
carried. The project bureau therefore worked 
out a new proposal, re-arranging the major 
components in an attempt to gain more 
space and a better performance for less ex¬ 
penditure. This persuaded Messerschmitt to 
defer the P.l 101 production aircraft on 20th 
December 1944 in favour of the new P.l 106 
project. Construction of the P.l 101 derivative 
‘experimental aircraft’, on the other hand, 
forged ahead with all speed. 


The P.l 101 VI at the Bell factory at Buffalo, New 
York state during investigations for the X-5 pro¬ 
ject. Trial installation of an Allison .135 turbojet 
was considered for the P. 1101 airframe. 



The world’s first variable geometry aircraft, the 
Bell X-5, which relied heavily on the company's 
experience of the Messerschmitt P.l 101. 

Jay Miller collection 
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Powerplant 

One Heinkcl HeS 01IA0 turbojet rated at l.300kP (2,8651b) static thrust: 
intended provision for take-off assistance rockets. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ralio 

Length overall 

Height overall 

8.25m 

40” at 0.25 chord 

I5.25m j 

4.29:1 

9.18m 

3.71m 

27ft Oin 

164ft } 

30ft lin 

12ft 2in 

Weights 

Empty equipped 

2.591kg 

5,7181b 

Loaded 

4.065kg with 

8,961kg with 


1.250kg of fuel 

2,7551b of fuel 

Max wing loading 

256kg/m’ 

521b, 

Performance 

Max speed 

980km/h 

608mph 


al 7,000m 

at 23,000ft 

Initial rate of climb 

22.2m/sec 

73ft/sec 

Service ceiling, approx 

14,000m 

46,000ft 

Time to 10,000m. approx 

9.5 minutes 



Armament 

Four 30mm MK 108 cannon to left and right of nose intake. 


With the construction of the P.l 101 test air¬ 
craft all but complete by the beginning of 1945 
and only awaiting delivery of a serviceable 
Jumo 004 engine, Messerschmitt decided to 
offer the authorities an improved version of 
the P.l 101 of December 1944. The time lead 
advantage which the P. 1101 V1 gave the com¬ 
pany was used as a weighty argument to 
press their case. 

On 27th and 28th February 1945 Messer¬ 
schmitt submitted three very different de¬ 
signs to the single jet fighter specification: the 
P.l 101, the P.l 110 and the P.l 111. In contrast 
to the initial model, the P.l 101 now featured 
an almost completely new wooden wing 
which no longer bore any relationship what¬ 
soever to that of the Me 262. Whereas the 
fuselage and pilot’s pressure cabin were con¬ 
structed of Duraluminum as before, the tail 
unit was made almost entirely of wood. Fuel 
capacity, armament and other equipment 
matched those of the competition. 

In this form the P.l 101 received no special 
recommendation, although emphasis was 
laid on the minimum risk design of the air¬ 
craft. Despite, or perhaps precisely because 
of this aspect, the proposal - like the Ta 183 - 
was to have a great influence on future jet 
fighter development. 

The P.l 101 ‘experimental aircraft’, which 
immediately prior to the capitulation the EHK 
had ordered to be completed and tested as 
quickly as possible, was subsequently used in 
the USA as the model for the world’s first vari¬ 
able geometry aircraft, the Bell X-5. 


Messerschmitt P.l 101 

22nd February 1945 
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Messerschmitt P.1106 

11 January 1945 



Powerplant 

One Heinkel HeS 011 turbojcl rated al I300kP (2.86SI1)) stalk thrust. 


Somewhat unusual in appearance due to the 
regrouping of the major components, this air¬ 
craft was to have been simpler and cheaper 
to build than the P. 1101. The designers also 
expected a marked improvement in perfor¬ 
mance. As Dipl-lng Waldemar Voigt explained 
on 20th December 1944: 

The structural shape of the P. 1106 offers the 
best performance we have vet been able to 
find for the single jet fighter. 


Mo.sserschinitl’.s P.l 106 project as of 
12th December 1944, with T-tail and cockpit 
integral with the fin. 


Dimensions 



Span 

G.Catn 

21119fln 

Sweep 

40' al 0.25 cltord 


Wins area 

13.17m 

I47IF 

Aspect ratio 

3.38:1 


Length overall 

9.19m 

30ft I'/iin 

Height overall 

3.37m 

lift Din 

Weights 



Empty equipped 

2.300kg 

5.0701b 

Loaded 

4.000kg with 

8.8181b with 


1.200kg of fuel 

2.6451b of fuel 

Max wing loading 

303.7kg ni 

62Bvft 

Performance 



Max speed 

9'JQkmh 

6l7mph 


at 7.000m 

al 23.000ft 

Initial rate of ctmb 

21.2msec 

69ft sec 

Senkeceifing 

13.300m 

43.500ft 


Armament 

Two 30mm MK 1GS cannon in nose. 
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Above and below: 

P.I106 of 11th January 1945. 


Several studies were developed between 4th 
December 1944 and about the middle of Feb¬ 
ruary 1945, two of which found their way to 
Berlin-Adlersdorf for submission to the DVL 
adjudicators at the meetings held on 19th to 
21st December 1944 and those from 12th to 
15th February. 

In order to improve the aerodynamics, the 
pilot’s cabin was positioned slightly more for¬ 
ward of the V-tail than it had been on the ini¬ 
tial version. The wing structure was of wood 
with this version. 


The specialists criticised the P.1106 for its 
unsatisfactory visibility, the V-tail arrange¬ 
ment and, in particular, for the high wing 
loading. The concept appeared to have 
reached the end of its development potential. 
For this reason, and the other shortcomings 
mentioned, a new design seemed called for. 
Hornung did make an attempt in mid-Febru¬ 
ary to rescue the P. 1106 by embarking on a 
new study featuring a normal tail unit. But in 
the end Messerschmitt withdrew the project 
in favour of his P. 1101, P. 1110 and P. 1111. 
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Messerschmitt P.l 110 

12th January 1945 



After the first criticisms of the P.llOfi had 
been voiced, a new design appeared on the 
drawing boards at Obcrammcrgau at the be¬ 
ginning of January 1945. The intention was to 
reduce the cross section and surface areas 
even further. By arranging the major compo¬ 
nents in line one behind the other it was 
hoped to achieve the ideal fuselage shape 
with the smallest possible cross section. The 
greatest problem posed by such a fuselage 
layout was to find the optimum intake arr¬ 
angement for the rear-positioned engine. As 
an aircraft powered by the HeS 011 would not 
be exactly ‘overmotorised’, every percentage 
point was important. Like Junkers, Messer¬ 
schmitt invested a great deal of research and 
wind tunnel work on this point. 

This proposal was not quite finalised when 
presented for comparison to the fighter pro¬ 
ject study session of 12/15th January 1945. 
The design retained the wing of its predeces¬ 
sor. Nor was Messerschmitt yet ready entirely 
to forgo the V-tail arrangement, although this 
was now set wider apart at the roots. Engine 
air was delivered via a mid-fuselage annular 
slot intake. To reduce suction loss, boundary 
layer air ahead of the intake was to be drawn 
off by a fan mounted on the engine shaft. 


Powerplant 

One Heinkel HeS011 turbojet rated at l.300kP (2,86SB>) static thnist 


Dimensions 

Span 

Sweep 

Wing aiea 

Aspect ratio 

Length overall 

Height overall, approx 

6.65m 

40" at 0.25 chord 

13.17m 1 

3.36:1 

9.67m 

2.70m 

2 III 9'/.in 

141ft 1 

31ft 8in 

8ft lOin 

Weights 



Empty equipped 

2.580kg 

5,6871b 

Loaded 

•1.000kg with 

8,8181b with 


1,200kg of fuel 

2,6.151b of fuel 

Max wing loading 

304kg, m 

62.2ttVft : 


Although the aircraft was adjudged very 
favourably on the whole, here too the very 
high wing loading naturally gave rise to some 
concern. The specialists were above all afraid 
that manoeuvrability would be impaired. The 
DVL advised Messerschmitt generally to in¬ 
crease the wing area and redesign the sus¬ 
pect air intake arrangement. 

While reworking the P. 1110, the project bu¬ 
reau also embarked on a new design; a tail¬ 
less alternative which was designated P. 1111. 


In the middle of February Hornung’s team in¬ 
vestigated another possible solution. But this 
somewhat unusual proposal, known as the 
‘P.l 110 Canard’ (Ente, or Duck) disappeared 
almost as soon as it was mooted. Despite the 
promise of considerable advantages in the 
low speed flight envelope, these did not out¬ 
weigh concerns regarding the high develop¬ 
ment risks and the problems of directional 
stability. 



Performance 



Max speed 

1.000km h 

625mph 


at 7.000m 

at 23,0000 

Initial rate of efimb 

26msec 

85ft sec 

Service ceiling 

13.100m 

43.000fl 

Take-off run 

830m 

2,723ft 

Landing speed 

I80kmh 

lllmph 

Armament 



Three 30 mm MK108 cannon in nose. 














































Messerschmitt P.l 110 

22nd February 1945 



At the beginning of February 1945 the P.l 110 
was given the new wooden wing (‘Wing A') 
which had been designed around the turn of 
the year 1944*45 and which was also em¬ 
ployed by the reworked P.l 101. On the for¬ 
mer, however. Hornung added highly swept 
wing root leading edge extensions to in¬ 
crease the angle of incidence. At the same 
time, while retaining boundary layer suction, 
new intakes resembling those of the Junkers 

Pov\erplant 

One Heinkei HeS 0! I turbojet rated at l.300kP (2.865b) static thrust; 
boundary lam suction (an coupled directly to engine shaft 


EF.128 were provided. In response to the 
DVL’s reservations, the designers replaced 
the V-tail with a normal wooden tail unit. The 
aircraft also employed area rule to reduce 
drag at high speeds. The entire fuel load was 
housed in protected tanks located in the all- 
metal fuselage between the pilot’s cabin and 
the powerplant. 


The adjudicators’ assessment was gener¬ 
ally very good despite certain reservations 
again concerning the high wing loading and, 
in particular, the intake arrangement which 
was regarded as ‘definitely risky'. The P.l 110 
offered a good platform for further develop¬ 
ment and Dipl-lng Hornung incorporated all 
the experience gained on this design into 
Messerschmitt’s final ‘comprehensive’ pro¬ 
posal, the P.l 112 VI. 


Dimensions 



Span 

8.25m 

27ft Oin 

Sweep 

40* at 0.25 chord 


Wing area 

15,85m 

I70fl' 

Agree! ratio 

43:1 


length overall 

10.36m 

33(111 in 

Height overall 

3.18m 

10(1 Sin 

Weights 



Empty equipped 

2.812kg 

6.1991b 

Loaded 

1.290kg with 

9.1571b with 


1,250kg of fuel 

2.7551b of fuel 

Max wing loading 

27lkgm ; 

S5.51brft ! 

Performance 



Max speed 

1.000km h 

62lmph 


at 7.000m 

at 23.0000 

Initial rate of cSmb 

21.5m see 

70(1 see 

Service ceifing. approx 

14.000m 

16.0000 

Endurance 1.8 hr 

at 10.000m (33.0000) with lOOVthmM 

Take-ofl ran 

790m 

2.5910 

Landing speed 

178kmh 

tiOmph 

Armament 



Three 30mm MK108 cannon in nose, prmwion (or two adrfitional AK10S 
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Messerschmitt P.l 111 

22nd February 1945 



The first drawings of this aircraft were made 
after the comparative study meeting of Janu¬ 
ary 1945 at which Messerschmitt’s P. 1106 and 
P.l 110 proposals had attracted a certain 
amount of criticism in regard to their high 
wing loadings. 

Despite a superficial resemblance, the P. 1111 
was not in the least comparable to the Me 163. 
It was an attractive proposal on account of its 
very clean aerodynamics, the relatively un¬ 
complicated intake arrangement and wide 
track undercarriage. 


In terms of flight performance the aircraft 
was adjudged very highly, but strong criticism 
was expressed about the completely unpro¬ 
tected fuel tanks housed wholly within the 
wing, which would have made the fighter ex¬ 
tremely vulnerable to enemy fire. Like the 
P. 1110, the P. 1111 also provided much of the 
groundwork for the ultimate P.1112. 




Dimensions 


Span 

Sweep 

Wing area 

Aspeci ralio 

Length overall 

Height overall 

9.16m 

45* at 0.41 chord 

28.0m' 

3.0:1 

8.92m 

3.06m 

30ft Oin 

301ft : 

29ft 3in 

100 Oin 

Weights 

Empty equipped 

2,740kg 

6,0401b 

Loaded 

4,281kg with 

9,4371b with 


1,250kg of fuel 

2,7551b of fuel 

Max wing loading 

153kg/m J 

3IIW0' 

Performance 

Max speed 

995kroh 

6l8mph 


at 7.000m 

at 23.0000 

Initial rate of climb 

23.7nvsec 

77ft'sec 

Service ceifing. approx 

14.000m 

46.0000 

Endurance l.8hr 

at lO.COOrn (33,0000) and lOtft thrust 

Take-off run 

600m 

I.96S0 

Landing speed 

ISSkmh 

96mph 

.Armament 

Twx) 30mm MK 108 cannon in nose, phis two 30mm MK 108 cannon in 
wing root fuselage section. 
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The projeel bureau combined all their previ¬ 
ous hard-won experience into this one design 
producing arguably the ‘optimum solution’. 
After several preliminary studies of tail-less 
layouts, there finally emerged a very modern 
looking ‘normal’ (ie conventional) aircraft 
featuring a V-tail. The controversy regarding 
the pros and cons of tail-less designs versus 
aircraft of more orthodox configuration had 
still not been resolved by the war’s end. 

Other characteristics of the P.l 112 project 
included a new wing incorporating the lead¬ 
ing edge root extensions of the IMHO, 
re-designed side ‘ramp intakes’, a pilot’s 
cockpit which was fully faired into the 
fuselage contours and an increased 
fuel capacity. Entry of Allied troops 
into Oberammergau on 29th April 
1945 signalled the end of this 
project too. 


Messerschmitt P.l 112 

30th March 1945 



Povitrplan! 

One Heinkel HeS 011 AO turbojet rated al IMP (2.8851)) static thrust, 
tater to be replaced by the more powerful HeS 011B0 rated at liOOkP 
(3306ft)) thrust. 


Dimensions 

Span 

Sweep 

Wing area 

Aspect ratio 

Length overall 

Height overall 

816m 

AO 5 at 0.25 chord 

I9.0ntf 

3.5:1 

9.21m 

2.81m 

26ft 8 it 

20lft ; 

30ft 3' 3n 

9ft -tin 

Weights 



Empty equipped 

2.290kg 

5,0181b 

Loaded 

1,673kg with 

10,3021b with 


1,900 litres of fuel 

117 gallons of fuel 


provision for increasing fuel capacity to 


2,100 litres 

527 gallons. 

Max wing loading 

2!6kg'in : 

50H)/(I' 


Performance 

Complete performance data tiad not been made available In' the war’s 
end; but speeds in excess of l.OOOfcin h (C21mph) must be assumed. 
Endurance would certainly liavc been ntore than two Itours at full 
Oiroetk* at 7.000m (23.00ft). Other data would ;>rcsumal>h law been 
slightly superior to those ol the P.l 110. 



Armament 

Armament studies for this aircraft also bore the designation P. 1110W 
(W - Weiterenlwkkking; further de\rlopmcnl).Standard armament: 
Four 3ftnm MK108 cannon to left and right in forward fuselage, or two 
3C»nm MK 108 cannon plus two 30mtn MK 103 cannon fikewise in for¬ 
ward fuselage Weapon load: Maximum of 500Kg (U02t>) possible. 
Special armament (for anti-bomber PuUucrstorer role): one 50mm 
MK 211 cannon in upper forward fuselage with txirrel protmding 
through cockpit canopy, or one SSmrn MK 112 cannon offset in lower 
forward fuselage area 


The head of the projeel bureau, Dipl-lng 
Waldemar Voigt, estimated that this aircraft 
could commence flight testing by mid-1946 at 
the latest. Immediately prior to the occupa¬ 
tion of Oberammergau the workshops had 
begun construction of a mock-up of the for¬ 
ward fuselage to establish armament arr¬ 
angements and the layout of the pilot’s cabin. 
In May 1945 the Americans took possession of 
all the files relating to this project. 


The direct influence which the P.l 112 ex¬ 
erted. particularly on post-war carrier fighters 
of the US Navy, is unmistakable. Even to this 
present day. a number of the design features 
first introduced by Messerschmitt remain 
an integral part of the most modern military 
aircraft. 
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The P.l 112 S-l as of 27th March 1945. 




P I 112 forward fuselage mock-up at Oberaimnergau, April 1945. 
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‘Optimum .solution', 
the Messerschmitt P.l 112 VI 
high performance fighter of 
30th March 1945. 



Beyond the Me262 - Designs for 1946-1947 


169 





















INDEX 


Index of Aircraft 

Aerotecnico IAe 33 Pulqui II 145 
AradoArGS 41 
Ar68 41 

Ar234 Blitz 12,41, 43. 100, 101, 102. 103. 10-1. 

109. 117 
Avro 707B 68 
BAC/SNIAS Concorde 62 
Boll P-39 Airacobra 17 

P-63 Kingcobra 17 
X-5 47. 161. 162 
Blohm und Voss BV 40 96 
BV 141 44 

BV 155 11. 23, 25, 26 (see also Bf 155) 

BV 175 44 
BV 197 44 
BV 198 44 
BV 212 32 

BV 215 32 
BV 238 44 

Boeing B-29 Superfortress 30 
Boulton Paul P. 111 71 

BQcker Bii 182 Komett 145 
Chance Voughl F4U Corsair 13 
Curtiss XF15C-1 111 

XP-55 Ascender 19 
Dassault MD.550 Mirage I 42 
I)e Havilland DH.98 Mosquito 21. 46.92. 100, 
106, 131 

Dll. 100 Vampire 48,51 
DH. 108 Swallow 156 
DM. 110 Sea Vixen 87 
DFS39 6-1 
194 67 
228 101 
230 101 

Dornier Do 17 100. 109 

Do 217 100 

Do 335 Pfeil 11, 26, 34, 35. 100, 101. 10*1. 109. 

110, Ill, 121.123 

Do 435 101.110,111,123 

Douglas XB-42 Mixmaster 113 
FaireyFD.I 71 
Fieseler Fi 156 Storch 63 
Flettner FI 184 145 

Focke-Wulf Fw 189 14,143 

Fw 190 11,12, 26, 40, 46, 48, 76, 92 

(see also Tank) 

General Dynamics F-16 Fighting Falcon 153 
Gloster Meteor 98 

Gotha Go 229 88, 101, 104 (see Horten Ho IX) 
Grumman F9F Cougar 132 
Handley Page HP. 115 62 
Hcinkel He 100 28 
He 112 28 

He 162 42. 48, 53, 59, 71, 73, 93, 94,97. 98. 99. 

149.150 
He 176 59 
He 177 Greif 93 
He 178 39,59 
Hc2l9 Uhu 93. 100. 131 
He280 40,59,69 
Hcnschel Hs 123 18 

Hsl24 18 
Hsl26 18 
Hsl27 18 
HsI28 18 

HS129 18 


Hsl30 18 
Horten Holll 62 

Ho IX 72. 88. 100. 161 (see Gotha Go 229) 
HoX 61.62 
HoXIII 61.62 
Junkers Ju88 100. 109. 131 
Ju388 131 

Kyushu J7WI Shindcn 19 
Lavochkin La-200 127 
Lippisch Delta VI 63. 72 
Lockheed F-10*1 Starfighter 61 
P-38 Lightning 92 
P-80 Shooting Star 98 
McDonnell F3H Demon 58 
XF-88 58 

F-101 Voodoo 58.87,131 
Messerschmitt Bf 109 11. 20, 21, 22. 28,31,39, 

i(*. 59.74,76.92 
BfllO 87.100,106 
Bf 155 21.22. 26. 76 (sec also BV 155) 

Me 163 Komet 20. 21. 59. 63.64. 65. 66. 68. 69, 

70. 71. 73. 77. 87. 166 
Me 209 21,28 
Me210 90 

Me 262 21. 10. 41. 43. 44. 45. 49. 58. 59. 60. 

71. 74. 75. 76. 77. 78. 79. 82. 84. 85. 86, 90. 
100. 101. 102. 101. 106. 107. 108. 109. 132, 

134, 135, 136. 158. 161 

Me264 74 
Me 309 21.76,82 
Me 327 64 
Me328 74. 77.82 
Me33*1 20. 71 
Me 410 Homisse 90,106 
Mikoyan-Gurevich 1-310 148 

1-320 (R-l) 125.127 

MiG-15 40. 137, 147, 148 
NASA/Ames AD-1 47 

North American F-86 Sabre 40. 131. 137 
F-107 68 
P-51 Mustang 92 
Northrop B-2A Spirit 89 
F-89 Scorpion 87 
P-61 Black Widow 122 
Republic F-84 Thunderstrcak 55.131 
XF-84H 55 

XF-91 Thunderccptor 42 
XF-106 55 

Rockwell XFV-12A 30 
Ryan FR-1 Fireball 111 
SAAB J29 137 

J32 Lanscn 87 
J35 Draken 153 
Saundcrs-Roe SR.53 42. 66 

Skoda-Kauba SkV 32 
Sud-Est SE.212 Durandal 42 
SE.2410 Grognard 68 
Sud-Oucst Narval 12 
Sud-Ouesl S0.4050 Vautour 87 
Tank Ta 152 11.12.22. 26.27. .30.38 

Ta 15*1 100 

Ta 183 48. 49. 137. 143, 145. 146. 147, 161 
(see also Focke-Wulf) 

Voughl F7U-I Cutlass 116. 117 
Yakovlev Yak-3 48 
Yak-15 48 

Yak-25 87. 127 


171 


fcs S §> 


Index of Engines (including projects) 

Allison .135 162 

As 413 17,31,32,37,38,112 

BMW 002 65, 66, 67, 68 

BMW 003 37, 47, 52, 53, 59, 66, 88, 94, 95, 96, 97. 

98, 103, 105, 111, 112, 131, 153 
BMW 018 46,70 
BMW 028 70 
BMW 801 12,17,48 

BMW 802 12,13 

BMW 803 12,14,15,16,143 

BMW P.3302 52, 53, 66 

BMW P.3303 70 
BMW P.3304 65, 66, 67, 68 

BMW P.8011 13 

BMW P.8019 2 
DB 021 109 

DB 109 55,56,57 

DB 601 28 

DB 603 12, 17, 19, 24, 25, 26, 28, 29, 31, 32, 33, 

37, 111, 112, 122 
DB 605 20,21,71 

DB 613 19 

DB 614 12,41 

DB 628 21,22 

HeS 011 30, 40, 42, 43, 48, 49, 55. 56. 57, 58, 60. 

61, 62, 73, 86, 89, 91, 103, 105, 107, 109, 114, 115, 
117. 119. 121, 123, 124, 125, 126, 127, 129, 132. 

133, 134, 135, 136, 138, 140, 141, 142, 143, 144, 

145, 146, 147, 150, 151, 154, 155, 158, 159, 161, 

162, 164, 166 
HeS 021 49 

Jumo 004 45, 47. 54, 59, 71, 72, 76, 77, 78, 79, 80. 

83, 86,91, 105, 108, 143 
Jumo 213 21,29,31,35,111,122 
Jumo 222 12,17, 27, 32, 36, 37, 38, 112 

JumoTl 69 

Index of Organisations (German aircraft manu¬ 
facturers and the Luftwaffe as such are omitted.) 
Aerodynarnische Versuchsanstalt (AVA) 64, 67 
Deutsches Forschungsinstitut fur Luftfahrt (DVL) 
59, 139, 140, 141, 142, 147, 149, 152, 156, 163, 
164, 165 

Deutsches Forschungsinstitut fur Segelflug (DFS) 
63 

Entwicklungshauptkommission (EHK) 101, 111, 
115, 119, 131, 137, 161 

Entwicklungssonderkomrnission (ESK) 101,119,127 
Flugzeugentwicklung (Fl-E) 73, 136, 156 
Foreign Aircraft Evaluation Centre 107 
Jagerstab 30,91,100,136 
Kommando Welter 101 (see also 10/NJG 11) 
Luftfahrttorschungsanstalt (LFA) 63, 72, 73, 85 
Lufthansa 107 

National Aeronautics and Space Administration 
(NASA) 30, 44, 47 

Oberkornmando der Luftwaffe (OKL) 88, 136 
Reichsluftfahrtministerium (RLM) 11, 18, 21, 22, 
25, 39, 41, 43, 44, 48, 49, 53, 59, 60, 61.63. 64, 

72, 76, 77, 92, 93, 98, 100, 101, 106, 136, 145 
Reichsministerium fur Rustung und 

Kriegsproduktion (RfRuK) 30, 39, 92, 135 
Royal Aircraft Establishment (RAE) 23, 62 
Societe Nationale de Constructions Aeronautiques 
du Nord (SNCAN) 21 
Technische Amt 21, 72, 91, 98, 109 
Technische Luftiistung (TLR) 44, 73, 101, 103, 
108, 109, 114, 128, 136, 137, 156 
Volkssturm 92 
I/NJG2 109 

10/NJG II 101, 102, 106 (see also Kommando 
Welter) 


Index of Personalities 

( Ranks, professional qualifications and politcal 
status etc are ignored.) 

Althoff 132 

Amtmann, Hans 95, 96, 136 
Backhaus 155 
Baur, Karl 85 
Bielefeld 124 
Bishop, RE 134 

Blume, Walter 12, 41, 101, 114, 138 
Bolkow, Ludwig 153 
Borsdorff, Heinz 4 
Busemann, Adolph 84 
Degel 132 

Diesing, Ulrich 12,111,137 

Eichner 130, 149 

Francke, Karl 100 

Franz, Anselm 69 

Frydag, Karl 92 

Galland, Adolf 93 

Goring, Hermann 11, 12, 39, 74, 100 

Gothert 88,89 

Gropler 155 

Gunter, Siegfried 28, 59, 93, 95, 130, 149, 151 
Heinkel, Ernst 28, 39, 40, 59, 92, 93, 130 
Hertel, Heinrich 131,155 
Hohbach 130, 149 
Hohler 136, 141 

Hornung, Hans 74, 75, 77, 78, 157, 158, 165 
Horten, Walter and Reimar 61, 62, 101 
Hiinerjager 88,89,128 
Kaiser 82 
Kammler 156 

Knemeyer, Siegfried 73, 101, 136, 156 
Kosin, Rudiger 94 

Lippisch, Alexander 20, 40, 53, 61, 62, 64, 65, 66, 
69, 71, 72, 73, 153 
Lucht, Robert 11 
Liisser, Robert 93, 99 
Mende 82 
Merkel 112,124 
Meschkat 93 

Messerschmitt, Willy 12, 40, 59, 69, 74, 77, 78, 

84, 85, 92, 93 
Milch, Erhard 11 
Mittelhuber 143 
Muller, Adolf 64 
Multhopp, Hans 143, 145 
Nickel, Karl 62 

Nicolaus, Friedrich 18, 153, 154 

Prager 82 

Quenzer 143 

Quick, AW 136,141 

Rebeski 103 

Reidenbach 111 

Rentel 69 

Richter 124 

Saur, Karl-Otto 92. 93, 98 
Schoffel 124 
Schuffel 112 
Seitz 84 

Speer, Albert 39, 92 

Tank, Kurt 17, 26, 27. 36, 38, 48. 49, 58. 76. 98, 
101, 111, 124. 132, 143 
Van Nes, Wilhelm 41, 43 
Vogt, Richard 23, 24, 30, 31, 32, 44, 46, 47. 95, 96, 
97, 118, 119, 139, 140, 141 
Voigsberger 13 

Voigt, Woldemar 74, 77, 158, 162 
Walther, Hellmuth 20, 49 
Welter, Kurt 102, 106, 107, 108 
Woods, R.I 134 
Wurster, Hermann 71 


Index of Project Numbers 

(Abbreviation for the designer organisation given 
second. Li = Lippisch) 


E.370 

Ar 

41 

E.480 

Ar 

41 

E.555 

Ar 

115, 138 

E.580 

Ar 

42, 43, 94, 138 

E.58I 

Ar 

43, 115, 138 

E.583 

Ar 

114, 115, 116 

EF.123 

Ju 

99 

EF.124 

Ju 

99 

EF.128 

Ju 

131, 132, 137, 155, 156, 165 

P.01 

Li 

63, 64, 65, 66, 67. 68 

P.09 

Li 

69 

P.ll 

Li 

63, 72 

P.12 

Li 

71 

P.13 

Li 

63 

P.15 

Li 

73, 74 

P.20 

Li 

20, 63, 68, 79 

P.60 

Go 

88, 89, 128, 129 

P.75 

Hs 

18 

P.130 

Hs 

18 

P.135 

Hs 

18, 154 

P.190 

BV 

44 

P.193 

BV 

31 

P.197 

BV 

45, 60 

P.198 

BV 

46 

P.199 

BV 

47 

P.202 

BV 

44, 47 

P.202 

Do 

121 

P.205 

BV 

24, 25 

P.207 

BV 

30,31 

P.208 

BV 

30, 32, 33,95, 139, 141 

P.208 

Do 

121 

P.209 

BV 

32, 44, 139, 140, 141 

P.210 

BV 

32, 44,95, 141 

P.211 

BV 

44, 95,96, 97, 140 

P.212 

BV 

44, 118, 137, 139, 151 

P.215 

BV 

118, 119, 120 

P.215 

Do 

121 

P.217 

BV 

142 

P.212 

Do 

121 

P.247 

Do 

35, 121 

P.252 

Do 

121, 122 

P.254 

Do 

110 

P.256 

Do 

121, 123 

P.1065 

Me 

74, 75 

P.1069 

He 

59 

P.1070 

He 

59 

P.107Q 

Me 

74, 75 

P.1071 

He 

59 

P.1073 

He 

59, 60, 61,93, 95, 96, 97, 149, 150 

P.1076 

He 

28, 29 

P.1078 

He 

59, 130, 149, 151, 152 

P.1079 

He 

130 

P.1080 

He 

130 

P.1090 

Me 

74 

P.I091 

Me 

12, 22, 25 

P.1092 

Me 

71, 74. 77, 78, 79, 80,81, 106, 107 

P.1095 

Me 

82, 83, 84 

P.1099 

Me 

87, 90 

P.1100 

Me 

91 

P. 1101 

Me 

47, 74, 80, 86,91, 157, 158, 159, 16 
161, 163, 165 

P.1106 

Me 

74, 160, 163, 166 

P.1108 

Me 

63 

P.1110 

Me 

74, 86, 161, 163, 165, 166, 167 

P.llll 

Me 

63, 74, 86, 133, 161, 163, 164, 166 

P.I112 

Me 

63, 74,86, 133, 165, 166, 167, 168 


172 


Index 


We hope you enjoyed 
this book. . . 

Aerofax and Midland Publishing 
titles are edited and designed by 
an experienced and enthusiastic 
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OKB MiG 

A history of the design bureau 
and its aircraft 

Piotr Butowski. Jay Miller 





• UTOWtKI WITH JAV MIL Lin 


A team of authors have thoroughly 
documented the products of this 
famous Soviet aircraft design bureau, 
thanks to extensive access to the 
company records and photo files. A 
huge amount of unpublished infor¬ 
mation and illustrations are included. 
Each aircraft type is reviewed in 
detail, also prototypes, testbeds and 
projects, some of which never saw 
the light of day. Appendices detail 
test pilots and major personalities. 

Hardback. 280 x 216 mm. 296pp 
645 photos/illusts plus 23 in colour 
and 104 3-views and line drawings 
1 85780 012 5 E29.95/US $49.95 


Beginning with a comprehensive 
overview of Soviet military aviation, 
the text methodically moves from the 
births of Mikoyan and Gurevich 
through to the founding of the MiG 
design bureau during 1939, its war 
years, and the period of greatest 
importance, beginning with the 
advent of the MiG-15 and the Korean 
War and continuing via the MiG-17, 
-19. -21,-23, -25 and -27 to the 
MiG-29 and MiG-31 era. A highly 
acclaimed work. 

Hardback, 280 x 216 mm. 248pp 
800 photographs, over 100 drawings 
0 904597 80 6 E24.95/US $39.95 


LOCKHEED MARTIN'S 
SKUNK WORKS 

The First Fifty Years (Revised Edition) 

Jay Miller 



An updated edition of the original 
1994 ‘Lockheed’s Skunk Works' - 
written with the total co-operation of 
Lockheed Martin’s Advanced Devel¬ 
opment Company. In a major ‘pulling 
back' of the veil of secrecy, official 
histories of such products as the 
U-2, A-12, D-21.SR-71.and F-117 
are finally brought to light. 

This is the closest thing yet to a 
definitive history of this most enig¬ 
matic aircraft design and production 
facility. 

Softback, 305 x 229 mm, 216 pages 
479 b/w and 28 colour photos 
1 85780 037 0 E19.95/US $29.95 


SPECIALTY PRESS 

Midland is pleased to act as a 
distributor for selected titles published 
by Specialty Press (who also act as 
trade distributor in the United States for 
Midland’s aviation books). 


GERMAN JETS VERSUS THE 
US ARMY AIR FORCE 

Battle for the Skies over Europe 

William N Hess 



German Jets 
Versus 
The U.S. Army 
Air Force 



In the summer of 1944. radical new 
German jet fighters appeared over 
Europe, striking fear into allied airmen. 
Chief amongst these was the excellent 
Messerschmitt Me 262 a twin jet that 
had previously suffered from Hitler's 
desire to make it a fighter-bomber. 

Air combat interviews with German 
and American pilots produce a vivid 
account of the then ‘new’ aerial war¬ 
fare. He recounts the strengths and 
weaknesses of the new jets, and 
dwells on what might have been. 

Softback, 228 x 153 mm, 176 pages 
52 black/white photographs 
0 933424 63 9 £14.95/US $19.95 


FINAL TOUR OF DUTY 

North American’s T-28 Trojans 

Robert Genat 



North American’s potent T-28 Trojan 
trainer is somewhat unsung, yet it is 
without doubt one of the most techni¬ 
cally advanced propeller driven military 
aircraft ever designed. The T-28 can 
outclimb and out-turn the legendary 
P-51 Mustang, has performed a close 
air support role in conflicts worldwide, 
prepared thousands of pilots for jet 
flight and continues to be active as a 
popular 'warbird'. 

This heavily illustrated work takes a 
close look at the technical and operat¬ 
ing aspects of the aircraft (as would be 
expected from the author, who is an 
active T-28 pilot) and reviews each of 
the models in turn. The photographic 
coverage includes a selection of air-to- 
air. and cockpit, engine and other detail 
close-ups. 

Softback, 184 x 223 mm. 144 pages 
145 colour photographs 
0 933424 61 2 £19.95/US $28.95 


B-17 NOSE ART NAME 

directory Wallace R Forman 
Includes Group. Squadron and Aircraft 
Serial Numbers and photo availability 


B-17 Nose Art 
Name Directory 

Includo* Qroup, Squadron and Aircraft 
Serial Numbers and photo availability 



•>y 

Wallace R Forman 


Wally Forman has been a resource to 
aviation historians for decades with his 
collection of aircraft data by name, unit 
and serial number, in many cases with 
matching photographs. 

Starting with A Bit O' Lace and con¬ 
cluding with ‘Zootie Cutie\ the author 
has assembled data on over 8,200 
B-17 aircraft into one concise reference 
that coordinates the aircraft name with 
its group, squadron and serial number. 

A photo section illustrates 32 rare 
views of combat Fortresses. 

Softback, 280 x 216 mm. 96 pages 
32 b/w photographs 
1 883809 14 2 £9.95/US $14.95 
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In 1982. American author Jay Miller 
published his first major book, the 
AeroGraph on the F-16. since when 
there has been a flow of widely 
acclaimed books from the Aerofax line. 

After many years acting as the Euro¬ 
pean distributors for Aerofax. Midland 
Publishing has acquired the rights to 
this series, and many new titles are in 
preparation, compiled by a talented 
team of internationally known authors. 

Some of these continue to be pro¬ 
duced for Midland by Jay Miller in the 
USA. but are now augmented by others 
originated in the UK. 

These softback volumes are full of 
authoritative text, detailed photographs, 
plus line drawings. They also contain 
some colour and cockpits, control 
panels and other interior detail are well 
illustrated in most instances. 

The previous categories ol AeroGraph, 
DataGraph, MiniGraph. and Extra are 
being dropped; ail new titles are to be 
simply published as ‘Aerofax' books. 

The first two new-style 'Aerofax' 
titles were updated 'Extras’, namely: 
Lockheed-Martin F-117 (Jay Miller) 

1 85780 038 9 £7.95/US SI 2.95 
Northrop B-2 Spirit (Jay Miller) 

1 85780 039 7 £7.95/US $12.95 

Other new titles in the series are out¬ 
lined alongside and below 
A listing of earlier titles still in print is 
available upon request. 


Aerofax 
YAKOVLEV’S 
V/STOL FIGHTERS 

John Fricker and Piotr Butowski 


Yakovlev’s 
V/STOL Fighters 





The story of Russia's programme to 
achieve a supersonic VTOL jet fighter 
can now be revealed, from the earliest 
Yak-36 Freehand' experiments through 
the carrier-operated Yak-38 'Forger' and 
astonishing Yak-141 Freehand', on to 
the agreement between Yakovlev and 
Lockheed Martin to help produce JAST. 
the USA's next generation fighter 
Using matenal never before seen in 
the West, this book tells the story of a 
programme that has to an extent, until 
recently, been shrouded in secrecy. 

Softback. 280 x 216 mm. 44 pages 
90 b/w photos, diagrams etc 
1 85780 041 9 E7.95/US $12.95 


Aerofax 

CONVAIR B-58 HUSTLER 

The World's First Supersonic Bomber 


Aerofax 

GRUMMAN F-14 TOMCAT 

Leading US Navy Fleet Fighter 


Aerofax 

BOEING KC-135 

More Than Just a Tanker 


Jay Miller 


Dennis R Jenkins 


Robert S Hoskins III 



Instantly recognisable with its delta 
wing and 'coke bottle' area-ruled fuse¬ 
lage the B-58 was put into production 
for the US Air Force in the 1950s. First 
published, in 1985, this revised edition, 
which takes a retrospective in-depth 
look at this significant aircraft, from 
design studies, through development 
and comparatively short service life to. 
and beyond retirement, includes yet 
more amazing material, and 80 new 
illustrations 

Due for publication 1997 (3rd qtr) 

Softback. 280 x 216 mm. 152 pages 
415 b/w. 14 colour. 100 line illusts. 

1 85780 058 3 £16.95/US $27.95 


Entering US Navy service in 1972. the 
Tomcat is still one of the classic jet 
fighters of all time. It remains a formi¬ 
dable weapon system and is still In 
widespread frontline use with America’s 
carrier air wings. This work describes 
all variants, including the so-called 
'Bombcat' attack version and the very 
capable F-14D. Colour schemes, air¬ 
craft production details, squadrons and 
markings, are all covered, also close- 
up details of cockpits and weaponry. 
Due for publication 1997 (3rd qtr) 

Softback. 280 x 216 mm. 88 pages 
151 b/w. 39 colour. 22 line illustrations 
1 85780 063 X £12.95 / US $21.95 


The highly readable text follows the 
development and service use of this 
globe-trotting aircraft and its many and 
varied tasks. Every vanant. and sub¬ 
variant is charted, the histories of each 
and every aircraft are to be found with¬ 
in; details of the hundreds of units, 
past and present, that have flown the 
Stratotanker are given. This profusely 
illustrated work will interest those who 
have flown and serviced them and the 
historian and enthusiast community. 
Due for publication 1997 (3rd qtr) 

Softback. 280 x 216 mm. 224 pages 
cl85 b/w and 50 colour photos 
1 85780 069 9 £24.95/US $39.95 


Aerofax 

MiG-21 ’FISHBED’ 

Most widely used Supersonic Fighter 

Yefim Gordon and Bill Gunston 



MiG-21 

‘Fishbed’ 




The ubiquitous MiG-21 is unquestion¬ 
ably one of the greatest fighters of the 
post-Second World War era. It was 
Russia's first operational Mach 2- 
capabie interceptor, and a stepping 
stone for many nations to enter the age 
of supersonic air combat. Access to 
the files of the MiG design bureau and 
other previously inaccessible sources 
reveal the secrets of the fighter that 
has flown and fought In more countries 
than any other supersonic jet. 

Softback. 280 x 216 mm. 144 pages 
335 b/w and 46 col illusts. plus colour 
artwork and scale plans. 

1 85780 042 7 £16.95/ 527.95 


Aerofax 

MIG-25 ’FOXBAT’ and 
MIG-31 ’FOXHOUND’ 

Yefim Gordon 


MiG-25 ‘Foxbat’ 
MiG-31 ‘Foxhound’ 

ftlAM'l MiWr* htm Mm 





This book takes a detailed, informed 
and dispassionate view of an awesome 
aeronautical achievement - the titanium 
and steel MiG-25. Its follow-on was the 
similar-looking MiG-31 'Foxhound', 
very much a new aircraft designed to 
counter US cruise missiles and in pro¬ 
duction from 1979. Includes a large 
amount of previously unpublished 
material plus lavish illustrations and 
extensive full colour artwork 
Due for publication 1997 (3rd qtr) 

Softback. 280 x 216 mm. 96 pages 
c110 b/w and colour photos plus 91 
line and colour airbrush illustrations 
1 85780 064 8 £12.95/US $21.95 


Aerofax 

TUPOLEV Tu-95/Tu-142 
'BEAR' 

Yefim Gordon and Vladimir Rigmant 


Tupolev 

Tu-95/Tu-142 ‘Bear* 





During the 'Cold War' Tupolev’s Tu-95 
Bear’ strategic bomber provided an awe¬ 
some spectacle It was the mainstay of 
the USSR's strike force, a reliable and 
adaptable weapons platform. Additional 
roles included electronic/photographic 
reconnaissance and maritime patrol. 
AEW and command and control 
The author has had unparalleled 
access to the Tupolev 0KB archives, 
taking the lid off a story previously full 
of speculation. 

Due for publication 1997 (3rd qtr) 

Softback. 280 x 216 mm. 128 pages 
c220 b/w and colour photos, diagrams 
1 85780 046 X C14.95/US CS24.95 
































































































LUFTWAFFE 


SECRET PROJECTS 

FIGHTERS 

1939-1945 



Paintingby Keith Wow/cockCAvx A view of what might have been. Fockc-Wulf Ta 183 

jet fighters engaging Boeing B-29A Superfortresses 
on a bombing mission deep into Reich territory. 

As Chapter Six reveals, the Ta 183 was approach¬ 
ing the reality of a prototype, and production by the 
beginning of 1946 was a very real possibility, albeit 
thwarted by the Allies bringing the Kuropean war to 
an end. 

Less defined - hence the ethereal use of |>cncil - 
was the |M>ssibility of B-29s equipping the US Fighth 
Air Force, but certainly, such high flying well-armed 
bombers would have been needed to take on the 
capable Ta 183. 
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Concerned at the alow pace of development of 
the Messerschmltt Me 163 Komet rocket-propelled 
fighter. Dr Alexander Uppisch examined ways of 
utilising its swept wing technology but in a piston- 
engined aircraft. The result was the Me 334. 

By mid-1943, supply of Walther rocket engines 
was established and the Me 334 was shelved. 
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While many futuristic fighter designs remained only 
as drawing board exercises, the Focke-Wulf Tal83 
progressed to prototype construction and the 
issuing of hundreds of constructional drawings. 
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